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THE  TEACHING  OF  PHYSICAL  SCIENCE 


Given  a  class  all  the  members  of  which  are  the  same  age,  all 
having  taken  the  same  previous  studies,  all  having  the  same  stand- 
ing, and  all  good  in  mathematics,  they  will  still  be  found  to  be 
widely  different  in  their  capacity  to  understand  physics.  The 
difference  among  them  lies  not  in  their  mental  calibre,  but  in  the 
experiences  they  may  have  had,  or  rather  in  the  attention  they  may 
have  paid  to  their  experiences.  There  are  high-school  pupils  who 
have  had  no  conscious  experience  that  would  lead  them  to  think 
that  they  could  secure  a  mechanical  advantage  by  taking  hold 
of  the  long  arm  of  a  lever.  Such  pupils  often  go  through  the 
usual  quantitative  experiments  in  the  laboratory  as  though  they 
were  exercises  in  pure  mathematics.  They  seem  to  add  nothing 
to  their  physical  sense.  They  are  no  more  likely  to  feel  that  they 
could  move  a  log  better  by  taking  hold  of  the  end  than  by  seizing 
it  in  the  middle ;  they  see  no  reason  why  a  heavy  object  may  be 
rolled  up  a  gradual  incline  more  easily  than  up  a  steep  one,  or, 
for  that  matter,  why  it  would  not  be  better  to  lift  it  without  an 
inclined  plane.  They  have  no  instinct,  when  walking  by  the  side 
of  a  railroad  track,  which  would  lead  them  to  prefer  the  inside 
rather  than  the  outside  of  a  curve  when  a  train  is  coming.  They 
see  no  reason  why  a  river  should  gouge  the  outer  rather  than  the 
inner  bank  on  its  winding  course.    They  see  no  reason  why  a  pro- 
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peller  wheel  should  cause  an  airship  to  move,  It  is  not  to  them 
self-evident  that  if  rapidly  moving  air  knocks  a  building  over  the 
air  must  have  weight.  If  when  looking  obliquely  upon  the  surface 
of  a  quiet  lake  they  see  a  bright  star  reflected  therein,  they  do  not 
know  by  experience  where  to  look  for  the  star  itself.  These  are 
not  rare  cases.  A  majority  of  the  students  who  come  to  the 
study  of  physics  feel  that  a  large  portion  of  the  common  everyday 
material  phenomena  is  "  uncanny."  The  first  purpose  of  a 
beginning  course  in  physics,  whether  in  grammar  school,  high 
school,  or  college,  should  be  to  make  nature  and  her  ways  seem 
natural.  It  matters  little  whether  we  call  it  nature-study  phenom- 
enology, or  physics  (all  of  which  terms  are  in  reality  synonymous 
as  applied  to  elementary  work)  ;  we  must  lay  the  foundation  for 
an  understanding  of  our  subject  by  furnishing  a  basis  of  experi- 
ence, comparing  observation  with  observation,  lighting  one  fact 
with  another.  This  does  not  necessarily  mean  laboratory  work, 
although  that  may  be  made  a  most  fruitful  aid. 

It  would  seem  self-evident  that  the  first  thing  one  must  do  is 
to  find  out  the  exact  mental  equipment  of  his  students — to  find 
out  what  the  foundation  is  before  he  begins  to  build  upon  it.  But 
the  schools  are  full  of  persons  just  out  of  college,  teaching  not 
the  pupils,  but  their  own  self-respecting  course  in  physics.  These 
straightway  reach  the  conclusion  that  few  students  are  fit  to  take 
physics. 

The  writer  believes  that  there  is  nothing  in  the  nature  of  physics 
nor  in  the  nature  of  either  grammar-school  or  high-school  pupils 
which  precludes  their  studying  physics;  on  the  other  hand,  it 
would  seem  evident  that  the  subject  is  peculiarly  well  suited  to 
fit  them  for  life.  This  view  seems  to  be  generally  accepted  by  the 
public  and  most  children  seem  to  have  the  desire  for  a  knowledge 
of  things  physical  so  strongly  implanted  in  them  that  they  will 
study  it  after  a  fashion  in  spite  of  the  delinquencies  of  the  schools. 
No  distaste  for  the  physics  of  the  schoolmaster  has  in  the  slightest 
degree  affected  their  love  for  the  physics  of  everyday  life. 

The  first  requisite  of  a  high-school  teacher  of  physical  science 
is  that  he  should  have  that  grasp  of  his  subject  and  that  under- 
standing of  pupils  that  would  enable  him  to  teach  his  subject  with 
equal  facility  to  any  and  all  persons  from  twelve  to  eighteen  years 
of  age. 
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Apparently  not  more  than  5  or  6  per  cent  of  all  the  high 
schools  in  the  United  States  have  a  sufficient  number  of  teachers 
so  that  one  may  give  his  whole  attention  to  physical  science,  in- 
cluding physics  and  chemistry,  and  not  more  than  2  or  3  per 
cent  have  teachers  who  may  specialize  between  physics  and  chem- 
istry. This  does  not  appear  to  be  a  misfortune.  A  rather  careful 
and  extended  investigation  of  the  matter  has  brought  me  to  the 
conclusion  that  the  best  teachers  of  any  science  are  those  who 
are  fairly  well  trained  in  all  rather  than  those  who  have  had  train- 
ing in  one  science  only.  The  high-school  teacher  of  physical 
science  needs  at  least  a  general  college  course  of  one  year's  dura- 
tion in  each  of  the  following:  physics,  chemistry,  and  biology. 
It  is  desirable  that  he  have  a  second  year's  course  in  each  of  the 
first  two.  But  it  is  of  the  utmost  importance  that  these  courses 
be  given  him  by  a  model  teacher  and  that  he  be  associated  with 
those  who  are  looking  forward  to  teaching  rather  than  to  re- 
search. He  should  have  also  a  course  in  the  history  of  physical 
science  and  in  the  teaching  of  the  same.  He  should  gain  a  knowl- 
edge of  the  modem  trend  of  teaching  in  his  field  by  a  study  of 
the  papers  read  at  educational  meetings  and  discussions  published 
in  educational  journals  during  the  past  fifteen  years.  He  should 
read  the  prefaces  of  a  dozen  or  more  of  the  high-school  text-books 
in  physical  science.  These  have  been  written  for  the  most  part 
by  the  most  successful  teachers  of  the  time,  selected  by  rather 
astute  publishing  houses  who  keep  a  close  watch  upon  the  field 
and  generally  know  what  is  most  likely  to  meet  the  demand.  Each 
author  in  his  preface  has  attempted  to  state  what  are  his  ideals. 
To  read  these  prefaces  and  to  scan  through  the  texts  is  one  of  the 
best  ways  to  discover  what  are  the  aims  and  tendencies  of  tbe 
teaching  of  physical  science  for  any  period.  And  a  clear  under- 
standing of  the  trend  of  the  immediate  past  will  enable  one  to 
predict  what  will  be  the  practice  of  the  near  future. 

The  intending  teacher  should  be  familiar  with  the  various  syl- 
labuses put  forth  in  his  subjects  and  the  examination  questions 
upon  his  subjects  which  have  been  given  high-school  graduates 
for  the  past  few  years.  These  will  indicate  the  scope  of  the  sub- 
ject as  it  is  in  the  mind  of  some  of  those  who  are  in  a  position 
to  direct  the  teaching  of  physics.  Visits  to  schools,  inspection 
of  equipment,  and  talks  with  teachers  are  a  necessary  part  of 
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the  education  of  the  intending  teacher.  The  reports  of  city  and 
state  superintendents  often  contain  very  instructive  matter  for 
intending  teachers. 

During  the  college  course  most  young  men  suffer  a  complete 
internal  revolution.  Senior  conservatism  takes  the  place  of  fresh- 
man enthusiasm,  but  it  is  still  counterfeit.  Their  excesses  are 
quite  as  great,  but  they  are  of  a  negative  kind.  Finding  that  much 
whicli  they  had  affirmed  is  untenable,  Ihey  now  deny  everything. 
Being  unable  longer  to  believe  all  things,  they  disbelieve  all  things. 
If  they  have  chosen  science  as  their  major  study,  they  affect  to 
discount  all  other  subjects  of  study.  They  sometimes  show  con- 
tempt for  poetry,  art,  music,  literature,  philosophy,  religion, 
women,  and  people  in  general  outside  of  their  department.  Their 
elders,  thinking  that  all  this  is  merely  a  phase  of  adolescence,  are 
more  or  less  complacent  about  it,  but  I  cannot  feel  that  they  are 
yet  suitable  material  for  high-school  teachers.  There  is  still  a 
capacity  for  worship  in  them,  and  it  is  directed  toward  science 
and  the  great  scientists.  Like  most  worshippers,  they  conceive 
their  gods  to  be  like  themselves,  and  it  is  a  very  great  and  whole- 
some eye-opener  to  them  to  learn  that  Faraday,  Maxwell  and  a 
host  of  other  masters  of  science  have  been  devoted  to  religion, 
that  Davy,  Maxwell,  and  many  others  living  and  dead  have  been 
poets,  artists,  musicians,  philosophers,  husbands,  fathers,  and  even 
men  of  the  world.  It  is  a  distinct  shock  to  the  youthful  specialist 
of  to-day  to  learn  that  none  of  the  great  scientists  have  been 
specialists  in  early  life.  On  the  contrary,  their  interests  often  seem 
to  have  been  particularly  diffuse.  Poetical  imagination  rather  than 
mathematics  seems  to  have  been  a  conspicuous  foundation  in  many 
of  them.  Huxley  was  a  great  reader  of  novels,  and  Simon  New- 
comb  wrote  one.  It  is  well  that  a  young  man  before  he  goes  into 
high-school  teaching  should  get  over  his  cant  about  scientific 
accuracy  and  truthfulness,  and  learn  that  the  physicists  are  no 
better  and  no  worse  than  other  people,  no  more  accurate  and 
no  more  reliable  in  their  judgments  when  outside  of  their  par- 
ticular field.  A  man  trained  to  scientific  conservatism  in  one 
subject  may  be  a  wild  cat  in  some  other. 

If  one  would  really  know  what  is  the  condition  of  things  at  the 
present  time,  in  which  he  is  living,  and  what  is  to  be  the  condition 
of  things  in  the  near  future,  for  which  he  should  prepare  to  live. 
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let  him  regard  more  than  the  ephemeris  of  to-day.  He  should 
study  the  trend  of  the  recent  past  and  thus  divine  both  the  true 
present  and  the  near  future.  Let  us  see  what  authors  of  text- 
books and  other  persons  who  have  commanded  more  or  less  at- 
tention have  to  say  about  vitalizing  the  teaching  of  physics  by  the 
use  of  practical  applications  and  interpretations  of  the  phenomena 
of  everyday  life;  about  the  use  of  the  inductive  method;  about  the 
infusion  of  mathematics  into  physics ;  about  quantitative  work ; 
about  lectures;  about  simplification  of  the  subject  and  of  the 
apparatus. 

In  1857,  in  the  preface  of  his  "  Natural  Philosophy,"  Wells 
wrote :  "  The  principles  of  physical  science  are  so  intimately 
connected  with  the  arts  and  occupations  of  everyday  life,  with 
our  very  existence  and  continuance  as  sentient  beings,  that  public 
opinion  at  the  present  time  imperatively  demands  that  the  course 
of  instruction  in  this  subject  shall  be  as  full,  thorough,  and  com- 
plete as  opportunity  and  time  will  permit.  The  author  has  en- 
deavored to  render  the  work  eminently  practical,  the  illustrations 
and  examples  have  been  derived,  in  most  cases,  from  familiar 
and  common  objects." 

Of  the  fifty  or  more  high-school  texts  which  have  been  written 
during  the  past  fifty  years,  there  is  scarcely  one  that  has  not  re- 
iterated this  sentiment  in  its  preface.  When,  however,  we  come 
to  look  into  the  body  of  the  text  we  are  invariably  disappointed. 
Those  who  have  written  during  the  last  fifteen  years  have  notice- 
ably been  circumscribed  in  this  matter.  To  take  a  single  example, 
Wells  under  the  head  of  "  Strength  of  Materials  "  gives  an  in- 
teresting and  illuminating  account  covering  eight  pages.  Hollow 
bones  of  animals,  hollow  stalks  of  grains,  and  hollow  columns 
in  buildings  are  discussed  among  other  interesting  things.  With- 
in the  last  fifteen  or  twenty  years,  however,  the  exigencies 
of  college  preparation  have  substituted  for  all  this  a  laboratory 
exercise  in  which  each  pupil  attempts  to  find  the  number  of  grams 
required  to  break  a  piece  of  small  wire.  We  certainly  need  com- 
mon-sense instruction  about  strength  of  material.  Many  a  man 
has  stripped  the  screw  thread  from  some  fine  piece  of  apparatus 
before  he  learned  that  brass  was  a  softer  metal  than  steel  and 
could  not  be  safely  handled  with  a  monkey  wrench.  To  many 
persons  all  metals  are  hard  and  strong  and  able  to  stand  any 
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abuse,  until  they  have  learned  to  the  contrary  by  some  unneces- 
sarily bitter  experience.  Certainly  whatever  we  may  profess  in 
the  prefaces  of  our  text-books,  we  are  actually  doing  less  in  our 
schools  to-day  than  we  did  fifty  years  ago  to  make  sciences  min- 
ister to  the  needs  of  our  common  life.  The  fact  that  it  requires 
a  pull  of  a  certain  number  of  grams  to  break  a  piece  of  No.  24 
brass  wire  is  of  no  concern  to  any  of  us — not  even  to  the  bridge 
builder.  It  would  seem  that  laboratory  teachers,  like  kinder- 
garten folks,  have  been  at  much  pains  to  invent  "  busy  work." 

Previous  to  1870  there  was  much  in  the  way  of  "  philosophical 
apparatus  "  in  the  schools,  and  in  the  hands  of  many  a  skillful 
demonstrator  and  true  teacher  it  served  admirably  to  make  knowl- 
edge real.  As  early  as  1837  the  city  of  Boston  furnished  each  of 
its  grammar  schools  with  a  set  of  physical  apparatus  costing 
$275  for  each  set.  A  similar  set  was  to  be  found  in  most  of  the 
academies  of  the  country  about  that  time,  and  there  are  a  large 
number  of  persons  now  living  who  are  both  capable  and  willing 
to  testify  that  they  received  more  that  was  worth  while  from  the 
instruction  given  with  the  aid  of  that  apparatus  than  our  high 
schools  of  to-day  are  giving  under  the  college-entrance  require- 
ments. 

Between  1870  and  1880,  much  was  said  about  the  value  of  in- 
dividual laboratory  work  and  the  use  of  the  inductive  method. 
In  1872  Eliot  and  Storer  in  the  preface  to  their  "  Elementary 
Manual  of  Chemistry  "  wiote:  "  The  authors'  object  is  to  facili- 
tate the  teaching  of  chemistry  by  the  experimental  and  inductive 
method,  to  develop  and  discipline  the  observing  faculties." 
Storer  and  Lindsley  somewhat  later  said:  "The  student  ac- 
quaints himself  with  facts  and  principles  through  attentive  use 
of  his  own  perceptive  faculties." 

From  1873  to  1878,  Steele  wrote  in  his  prefaces  to  books  on 
chemistry  and  physics:  "Unusual  importance  is  given  to  that 
practical  part  of  chemical  knowledge  which  concerns  our  every- 
day life."  "A  closer  relation  between  school  room,  kitchen, 
farm,  and  shop."  "  The  author  has  used  simple  language  and 
practical  illustrations  (and  the  student)  is  at  once  led  out  into 
real  life.  From  the  multitude  of  principles,  only  those  have  been 
selected  which  are  essential  to  the  information  of  every  well-read 
person."    "Aim  to  lead  young  persons  to  become  lovers  and  in- 
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terpreters  of  nature."  "  Simple  experiments  within  the  reach  of 
every  pupil  at  home."  "  The  text-book  only  introduces  the  student 
to  a  subject  which  he  should  seek  every  opportunity  to  pursue." 
"As  far  as  possible  every  question  and  principle  should  be  sub- 
mitted to  nature  for  a  direct  answer  by  means  of  an  experiment." 
And  in  no  other  books  have  I  found  the  text  fulfilling  so  com- 
pletely the  promise  of  the  preface,  as  in  his. 

In  1881,  Avery's  "  Chemistry"  said:  "As  far  as  possible  the 
experiments  are  to  be  performed  by  the  pupil  rather  than  for 
him."  In  1882,  Gage's  "  Physics  "  had  stamped  upon  the  cover 
"  Read  nature  in  the  language  of  experiment."  The  preface 
quotes  from  Superintendent  Seaver  of  Boston :  "  The  mind 
gains  a  real  and  adequate  knowledge  of  things  only  in  the  pres- 
ence of  the  things  themselves."  Gage  remarks  that  chemistry 
has  been  taught  by  the  laboratory  method  for  twenty  years,  and 
urges  the  introduction  of  laboratory  work  in  physics.  In  the 
English  High  School  in  Boston,  he  had  with  $300  furnished  a 
laboratory  which  answered  the  requirements  of  a  large  school. 
He  proposes  fifteen  as  the  size  of  a  laboratory  class  and  five  ex- 
periments in  an  hour —  twelve  minutes  to  an  experiment  includ- 
ing the  writing  of  the  notes  upon  the  same.  "  Laboratory  practice 
and  didactic  study  should  go  hand  in  hand,  and  divide  the  time 
with  one  another  about  equally."  "  So  far  as  practicable,  experi- 
ments precede  the  statements  of  definitions  and  laws,  and  the 
latter  are  not  given  until  the  pupil  is  prepared,  by  previous  ob- 
servation and  discussion,  to  frame  them  for  himself."  Gage  stood 
for  greatly  simplified  apparatus. 

Trowbridge,  head  of  the  Department  of  Physics  at  Harvard, 
in  his  high-school  text-book  in  1884  said: 

"  The  writer  believes  that  the  necessary  amount  of  geometry 
and  trigonometry  (for  the  study  of  physics)  can  be  taught  at 
about  one  sitting." 

"  It  is  necessary  for  the  student  of  science  to  obtain  a  certain 
balance  of  judgment,  and  to  cultivate  a  certain  scientific  instinct." 

"  Physics  should  not  be  made  a  means  of  teaching  mathematics. 
I  have,  therefore,  substituted  experimental  problems  for  the 
mathematical  problems  which  are  usually  given  in  treatises  on 
natural  philosophy,  in  the  hope  of  cultivating  the  scientific  in- 
stinct." 
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"  The  natural  progress  of  our  study  of  any  subject  is  from  the 
qualitative,  or  the  comparatively  rough  evidence  of  our  senses,  to 
the  quantitative." 

"  The  author  recommends  that  from  one  to  two  lectures  be 
given  during  the  week.  In  these  lectures  the  experiment  should 
be  performed  which  the  students  afterward  perform  themselves  in 
the  laboratory." 

H.  N.  Chute,  "  Practical  Physics,"  1899 : 

The  teacher  is  recommended  to  first  perform  experiments  in 
the  presence  of  the  class ;  the  laboratory  work  should  follow. 

"  The  office  of  the  school  laboratory  is  not  one  of  original  dis- 
covery, but  to  put  the  student  in  the  best  possible  position  to  see 
what  he  looks  at." 

"  The  student  always  finds  that  the  close  contact  with  the  ex- 
periment in  the  laboratory  reveals  to  him  enough  that  he  did 
not  see  when  he  witnessed  it  in  the  class  room  to  compensate 
him  many  times  over  for  the  time  he  now  has  put  upon  it." 

Mr.  Chute  recommends  simple  apparatus. 

"  The  verification  and  the  illustration  of  Nature's  great  laws 
require  no  elaborately  finished  and  expensively  constructed  ap- 
pliances." 

At  Ann  Arbor  High  School  he  began  with  an  appropriation 
of  $100  and  added  to  the  equipment  by  a  small  fee  which  each 
student  paid. 

Hall  and  Bergen,  1891 : 

Previous  to  1886  candidates  for  entrance  to  the  freshman  class 
at  Harvard  had  been  examined  on  text-book  work  only.  In  this 
year  a  laboratory  requirement  was  added. 

"An  attempt  was  made  to  bring  together  such  experiments  as 
would  have  the  most  frequent  and  important  application  in  ordin- 
ary life." 

Hall  and  Bergen,  Revised  and  Enlarged  Edition,  1897: 
"  The  instruction  should  direct  especial  attention  to  the  illustra- 
tions and  applications  of  physical  laws  to  be  found  in  everyday 
life." 

"  The  pupils'  laboratory  work  should  give  practice  in  the  ob- 
servation and  explanation  of  physical  phenomena." 

Hall  suggests  simple  apparatus.  He  proposes  about  $1,000  to 
equip  a  laboratory  with  apparatus  for  twelve  workers  and  for 
teachers'  demonstrations. 
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Allen,  1892: 

"  Unless  the  instructor  assures  himself  before  each  exercise 
that  the  pupils  understand  what  they  are  to  do  and  how  to  do  it, 
they  may  make  wreck  of  the  whole  exercise." 

"  When  entirely  new  or  especially  complicated  apparatus  is  to 
be  used,  I  find  it  advisable  to  place  a  '  dummy '  before  the  class 
and  require  pupils  to  go  through  the  motions  with  it,  to  answer 
questions  on  the  general  method  and  the  special  manipulations, 
and,  in  case  of  a  complicated  calculation,  to  work  out  results 
from  imaginary  data." 

"  Since  the  instructions  in  one  subject  do  not  assume  a  pre- 
vious knowledge  of  any  other,  there  is  nothing  to  prevent  the 
subject's  being  taken  up  in  any  order  desired." 

"  The  relative  order  of  text-book  and  laboratory  work  will 
naturally  depend  upon  the  nature  of  the  subject.  Sometimes 
laboratory  work  precedes  class  room  work  and  sometimes  the 
reverse." 

Carhart  and  Chute,  1892 : 

"  The  laboratory  method  has  come  in  during  the  past  decade." 
They  describe  very  clearly  how  the  inductive  method  or  attempt 
at  it  results  in  failure, 

"  A  few  years  ago  it  seemed  necessary  to  urge  upon  teachers 
the  adoption  of  laboratory  methods  to  illustrate  the  text-book ;  in 
not  a  few  instances  it  would  now  seem  almost  necessary  to  urge 
the  use  of  a  text-book  to  render  intelligible  the  chaotic  work  of 
the  laboratory," 

"  The  pupil  should  be  kept  in  his  class-work  well  ahead  of 
the  subjects  forming  the  basis  of  his  laboratory  experiments," 

Avery,  1895 : 

"  The  class-room  work  must  be  kept  ahead  of  the  laboratory 
work;  i.  e.,  the  pupil  must  come  to  the  laboratory  with  some 
knowledge  of  the  principles  involved  in  the  work  that  he  is  re- 
quired to  perform." 

He  does  not  appear  to  think  that  high-school  pupils  can  work 
by  the  inductive  method. 

Cooley,  1897: 

"  The  student  should  study  the  text  book  before  entering  the 
laboratory." 

The  order  recommended  is : 

"  (i)  Oral  instruction — involving  illustrative  experiments.  (2) 
The  study  of  a  text-book.  (3)  Laboratory  work  to  practice 
experimental  methods  of  reaching  or  testing  truth," 
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Nichols,  1897: 

"  In  the  selection  of  the  methods  and  of  the  apparatus  I  have 
had  in  view  the  greatest  possible  directness  and  simplicity,  rather 
than  the  highest  degree  of  accuracy." 

Crew,  1899: 

"  Physics,  in  too  many  of  our  schools,  ranks  as  a  most  difficult 
subject.  But  dealing,  as  it  does,  with  the  familiar  phenomena 
of  daily  life,  and  requiring,  as  it  does,  only  a  small  fraction  of  the 
algebraic  knowledge  which  the  average  student  has  already  ac- 
quired, the  author  is  inclined  to  believe  that  the  difficulty  lies 
chiefly  in  the  presentation." 

"An  elementary  presentation  of  physics  should  begin  by  resum- 
ing what  might  be  called  the  experience  of  the  average  lad  of 
sixteen  years.  The  number  of  physical  facts  which  a  boy  of  this 
age  has  accumulated  is  astounding.  Seldom,  indeed,  does  the 
instructor  appeal  to  him  in  vain  for  a  verification  of  an  elemen- 
tary fact.  The  demand  therefore  is  not  so  much  for  new  facts, 
or  for  sheer  facts  of  any  kind,  as  for  an  orderly  arrangement  and 
an  ability  to  use  these  facts." 

Hortvet,  1899: 

"  It  is  found  in  practice  that  the  purely  inductive  method  fails 
at  points  where  it  is  expected  to  do  the  greatest  amount  of  good." 

Roland  and  Ames,  1899 : 

"  The  phenomena  of  physics  are  too  complicated  to  be  described 
by  any  student  left  unaided,  or  to  be  understood  when  demon- 
strated, unless  he  is  guided  by  a  suitable  text-book  containing 
the  theory  of  the  subject.  In  other  words,  physics  must  first  be 
taught  in  the  class  room,  where  the  student  may  see  demon- 
strated and  explained  those  experiments  on  which  the  science  is 
based.  To  teach  physics  without  lecture  experiments  is  almost 
worse  than  useless.  For  a  student  beginning  the  subject,  labora- 
tory instruction  in  physics  is  of  secondary  importance.  It  is 
extremely  useful  and  a  great  aid  to  the  student  in  understanding 
the  subject.  If  possible,  however,  laboratory  work  should  be 
required  of  all  students  ;  and  the  experiments  should  be  in  the 
main  quantitative.  All  the  principal  facts  and  theories  of  physics 
should  be  illustrated  by  lecture  experiments." 

"  It  is  possible  by  means  of  exceedingly  simple  apparatus  to 
illustrate  nearly  all  the  elementary  laws  and  facts  of  physics. 
This  should  be  the  purpose  of  the  lecture." 

Torrey,  "Chemistry,"  1899: 

"  Chemistry  has  suffered  from  the  irrepressible  wave  of  labor- 
atory madness  which  has  swept  over  the  whole  educational 
world." 
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"  Nothing  too  severe  can  be  said  against  the  mechanical  and 
demoralizing  system  of  note-books  with  '  operation,'  '  observa- 
tion,' and  '  inference '  headings.  They  are  wholesale  breeders  of 
dishonest  and   superficial   work." 

Thwing,   1900: 

"  Laboratory  work  should  follow  the  study  of  text." 

Henderson  and  Woodhull,  1900: 

"  Physics  should  be  so  taught  as  to  be  a  desirable  and  even 
essential  subject  for  every  pupil  in  the  secondary  schools." 

"  The  relations  of  physics  on  all  sides  to  human  life  and  human 
interests  have  been  emphasized." 

"  The  laboratory  deals  with  inductions  and  verifications,  and 
its  chief  purpose  is  to  make  knowledge  real." 

"  Both  laboratory  and  class-room  work  are  essential  to  a  cor- 
rect knowledge  of  elementary  physics,  and  they  should  correlate." 

"  Portraits  and  brief  sketches  of  men  who,  by  their  researches, 
have  contributed  much  to  our  knowledge  of  physics  have  been 
introduced." 

Nichols,  Smith,  and  Turton,  1901 : 

It  is  a  laboratory  manual  only.     Chiefly  quantitative.     Some 

exercises,    however  are    qualitative.      The   authors   state   that 

"  the  qualitative  experiments  performed  by  the  pupil  himself  will 

frequently  appeal  to  him  in  a  way  that  is  absolutely  impossible  if 
performed  by  the  teacher." 

Sanford,  1902 : 

"  Training  in  scientific  method,  induction,  etc.  Lecture-room 
method  poorest  of  all  methods." 

Slate,  1902: 

"  My  experience  proves  beyond  reasonable  doubt  that  elemen- 
tary instruction  in  physics  suffers  where  contact  with  phenomena 
and  with  experimental  methods  is  confined  to  a  small  group  of 
quantitative  experiments;  the  possibilities  of  the  class  (lecture?) 
experiment  have  not  been   fully  exploited." 

"  Instead  of  feeding  them  with  crumbs  from  the  specialists' 
table,  physics  for  the  school  must  be  treated  in  relation  to  the 
average  boy  and  girl,  approaching  the  threshold  of  active  life." 

Holden — "  The  Sciences,"  1902  : 

"  Main  object,  to  help  the  child  to  understand  the  material 
world  about  him.  Why  should  not  natural  phenomena  be  com- 
prehended by  the  child  ?  " 

"  It  is  not  possible  to  explain  every  detail  of  a  locomotive,  but 
it  is  perfectly  practicable  to  explain  its  general  principles." 
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"  The  plan  is  to  waken  the  imagination ;  to  convey  useful  knowl- 
edge; excite  a  living  and  lasting  interest  in  the  world  that  lies 

about  us." 

"  Familiar    phenomena    are    referred    to    their    fundamental 

causes." 

Coleman—"  Laboratory  Manual,"  1903 : 

"  The  laboratory  course  should  stand  in  co-ordinate  relation- 
ship to  the  work  of  the  class  room ;  which  should  include  as  im- 
portant elements  qualitative  experimental  work  by  the  teacher, 
the  systematic  study  of  a  good  text-book,  as  large  a  use  of  refer- 
ence books  as  time  and  opportunity  permit,  a  constant  appeal  to 
the  everyday  experiences  of  the  pupils,  and  finally,  the  recitation 
or  quiz,  in  which  the  information  gleaned  from  the  several 
sources  is  classified,  organized  into  scientific  knowledge,  and  as- 
similated." 

"  This  point  of  view  presupposes  that  the  laboratory  work  will, 
in  general,  precede  the  recitation,  but  may  itself  be  preceded  by 
experimental  work  by  the  teacher,  presenting  fundamental 
phenomena  as  an  introduction  to  either  the  qualitative  or  quan- 
titative work  of  the  laboratory.  It  is  also  assumed  that  the 
text-books  and  reference  books  are  legitimate  aids  towards  the 
interpretation  of  the  experiment  while  it  is  being  performed, 
and  that  the  reading  of  the  text  on  the  subject  of  the  experiment 
before  the  laboratory  hour  will  economize  time  in  the  laboratory 
and  lead  to  the  best  results." 

"  The  course  includes  many  valuable  qualitative  expyeriments." 

Andrews  and  Rowland,  1903 : 

"  We  have  sought  to  make  prominent  the  practical  bearings  of 
physics.  To  those  students  at  least  whose  schooling  ends  with 
the  high  school,  physics  should  be  a  connecting  link  between  their 
study  and  their  work.  Except  in  special  cases  it  bears  more  on 
the  daily  affairs  of  life  than  any  other  subject." 

Bits  of  history  are  introduced  to  show  the  close  relation  between 

the  science  of  physics  and  human  life. 

"  The  student  should  constantly  keep  in  mind  that  the  data  of 
physics  are  much  easier  to  remember  if  they  are  interpreted  in 
terms  of  past  experiences,  everyday  events,  and  that  such  in- 
terpretations are  far  more  valuable  than  the  mere  acquisition  of 
data." 

Higgins,  1903: 

"  Presents  an  elementary  view  of  physics  and  its  practical  ap- 
plication." 

Short  biographical  sketches  of  scientists  at  the  end  of  the  book. 
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Hopkins,  1894: 

"  The  work  is  quantitative  throughout.  QuaHtative  work  in 
the  physical  laboratory  is  of  little  or  no  value  as  training  for  the 
beginner." 

The  work  deals  chiefly  with  mechanics  for  the  reason  that 
in  that  subject  "  it  is  possible  to  obtain  results  which  differ  not 
more  than  one  per  cent,  from  the  true  values." 

"  In  some  other  branches  of  the  subject,  I  have  not  found  this 
to  be  the  case.  For  this  reason  I  have  omitted  all  work  upon 
specific  heat,  latent  heat,  velocity  of  sound  and  measurement  of 
wave  length  of  sound.  I  have  omitted  all  work  upon  electric  cur- 
rents and  electro-magnetism  for  two  reasons :  First,  because 
there  is  scarcely  a  boy  now  in  school  who  has  not  considerable 
practical  elementary  knowledge  of  these  subjects ;  and,  second, 
because  I  have  found  that  such  experiments  serve  more  for  the 
entertainment  and  amusement  of  the  student  than  for  his  in- 
struction." 

"  The  subject  of  Light,  also,  is  one  which  for  similar  reasons, 
I  prefer  to  leave  untouched  in  this  course;  but  as  some  of  the 
experiments  in  this  subject  admit  of  accuracy,  I  have  added  a 
few.  I  believe,  however,  that  this  course  will  be  found  sufficiently 
complete  without  them." 

"  The  course  has  been  given  with  good  success  without  recita- 
tions or  class-room  work  of  any  kind." 

"A  section  of  twelve  is  as  large  as  one  instructor  can  properly 
take  care  of.  Still  better  work  will  be  done  if  two  instructors 
are  available  for  a  section  of  fifteen  to  twenty  students." 

Culler,  1905 : 

Says  nothing  about  practical  applications  in  the  preface  but 
makes  much  use  of  them  in  the  text. 

Mann  and  Twiss,  1905 : 

"  The  aim  has  been  to  show  the  student  that  knowledge  of 
physics  enables  him  to  answer  many  of  the  questions  over  which 
he  has  puzzled  long  in  vain." 

"  Beginning  arguments  with  inventions,  or  general  observations 
of  phenomena,  may  not  be  the  logical  order,  but  it  is  more  nearly 
the  order  in  which  Nature  herself  teaches,  and  the  result  of  the 
argument  does  not  lose  in  definiteness,  clearness,  or  accuracy, 
provided  the  laboratory  is  continually  held  up  as  the  final  court 
of  appeal  where  all  doubtful  questions  are  settled." 

"  Each  chapter  is  a  continuous  argument  toward  some  prin- 
ciple or  principles,  and  the  entire  book  is  an  argument  toward 
the  conclusions  stated  in  the  last  chapter,"  which  are  in  part: 
"  It  must  be  clear  to  every  one  who  has  read  this  book  carefully 
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that  nature  is  not  a  vast  chaos  of  chance  happenings,  but  a  well 
ordered  and  governed  whole.  When  we  study  thoughtfully  the 
phenomena  about  us,  we  must  realize  that  there  are  some  simple 
and  universal  principles  which  are  manifest  in  them  all.  The 
universe  in  which  we  live  is  a  marvelously  organized  and  gov- 
erned unit  and  we  are  compelled  to  recognize  that  it  could  not 
have  organized  itself  solely  by  the  interaction  of  blind  matter  and 
undirected  motion." 

"  The  attempt  is  made  (i)  to  interest  the  student  in  observing 
carefully  and  accurately  first  the  familiar  things  about  him  and 
then  the  things  in  the  laboratory ;  (2)  to  interest  him  in  detect- 
ing analogies  and  similarities  among  the  things  observed;  (3) 
to  train  him  in  keeping  his  mind  free  from  bias  and  in  drawing 
conclusions  tentatively;  (4)  to  make  him  see  the  value  of  verify- 
ing the  conclusions  and  accepting  the  result  whether  it  confirms 
or  denies  his  inference." 

"  We  have  tried  deliberately  to  give  the  student  the  impression 
that  science  leads  to  no  absolute  results — that,  at  best,  it  is 
merely  a  question  of  close  approximation ;  of  doing  the  best  we 
can,  and  accepting  the  result  tentatively,  until  we  can  do  better. 
This  attitude  places  the  teacher  also  in  the  position  of  a  learner 
and  prohibits  him  from  making  use  of  didactic  or  dogmatic  state- 
ments ;  for  these  are  the  bane  of  science  as  well  as  of  other 
things.  Science  instruction  that  does  not  develop  mental  in- 
tegrity, freedom  of  the  personal  judgment,  and  tolerance,  fails  in 
a  vital  spot." 

"  References  are  given  to  books  in  which  the  biographies  of  the 
great  men  of  science  may  be  read,  and  the  student  is  urged  to 
read  them  and  report.  The  arguments  used  by  some  of  the  great 
thinkers  have  been  briefly  sketched,  and  the  methods  devised  by 
them  for  reaching  conclusions  have  been  given.  The  attempt  has 
been  made  to  present  them  as  they  live  in  the  ideas  which  they 
have  handed  down  to  us ;  to  picture  their  mental  processes  and 
attitudes,  and  to  show  how  one  thing  leads  to  another  as  the  sub- 
ject develops  in  the  discoverer's  mind." 

Cheston  and  others,  1906: 

"  It  is  recognized  by  all  as  a  sound  pedagogical  principle  that 
laboratory  work  performed  by  the  pupil  should  constitute  his 
introduction  to  each  new  subject  or  principle." 

Coleman,  1906: 

"  The  subject-matter  has  been  selected  with  reference  primarily 
to  its  value  as  a  part  of  a  general  education,  and  includes  an  un- 
usual amount  of  information  based  upon  the  facts  of  our  daily 
experience,  introduced  as  illustrations  and  applications  of  physi- 
cal principles." 
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"  Physics  deals  largely  with  familiar  natural  phenomena  and 
is  therefore  of  special  interest  and  profit  as  a  part  of  a  general 
education."  "  A  very  important  part  of  the  material  is  acquired 
through  the  experiences  of  our  daily  life." 

Milliken  and  Gale,  1906: 

"  The  book  attempts  to  give  a  simple  and  immediate  presenta- 
tion, in  language  which  the  student  already  understands,  of  the 
hows  and  whys  of  the  physical  world  in  which  he  lives." 

"  In  the  description  and  illustration  of  physical  appliances  the 
course  has  been  made  unusually  complete  because  that  is  what 
the  student  is  most  eager  to  learn  but  cannot  obtain  from  books 
because  their  language  is  too  technical  for  him." 

The  portraits  of  sixteen  of  the  great  makers  of  physics  have 
been  inserted  "  for  the  sake  of  adding  human  and  historic  interest." 

William  Allanach — "  Elementary  Lessons  in  Magnetism  and 

Electricity,"  London,  1906: 

"  The  author  believes  that  the  tendency  in  some  recent  books 
of  striving  for  apparently  accurate  results  so  as  to  appeal  to  the 
student,  is  much  to  be  deprecated,  resulting  as  it  frequently  does 
in  '  fancy '  experiments  which  give  a  spurious  semblance  of 
accuracy.    A  little  careful  and  honest  thinking  is  worth  much  of  it." 

Hoadley,  1908: 

"  Especial  effort  has  been  made  to  lay  proper  emphasis  upon 
the  application  of  physics  in  everyday  life." 

"  Simple  apparatus.  Most  of  the  experiments  are  for  demon- 
stration to  the  class,  performed  by  teacher  or  chosen  pupils." 

"  With  a  superabundance  of  excellent  material  within  the  scope 
of  elementary  physics,  there  would  seem  to  be  no  valid  reason 
for  spending  the  first  days  in  the  laboratory  on  manipulation  and 
measurement  with  vernier  and  micrometer  calipers,  the  diagonal 
scale,  the  spherometer,  etc.,  as  is  sometimes  done  with  no  physics 
in  sight." 

"  The  more  simply  and  directly  a  physical  problem  is  pre- 
sented to  the  pupil  the  better,  that  his  thoughts  and  attention  may 
not  be  diverted  from  the  real  point  at  issue.  This  principle  is 
especially  applicable  in  the  early  part  of  the  laboratory  course, 
where  it  is  most  frequently  and  most  seriously  violated  by  the 
ufe  of  micrometric  instruments,  the  Jolly  balance,  etc.,  in  the 
work  on  density  and  specific  gravity,  even  before  the  pupil  has 
had  practice  in  the  simpler  methods  of  measuring  and  weighing. 
It  would  seem  as  if  the  express  purpose  of  such  work  were  at 
the  outset  to  throw  as  many  obstacles  in  the  way  of  progress 
in  physics  as  the  ingenuity  of  teachers  and  instrument  makers 
could  devise." 
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"  Perhaps  the  most  striking  illustration  of  what  should  not  be 
done  in  tliis  respect  is  afforded  by  the  familiar  quantitative  ex- 
periments on  the  breaking  strength  of  wires  and  on  elasticity  of 
stretching,  bending,  and  twisting.  These  experiments  lead  abso- 
lutely to  nothing  in  most  high-school  courses.  The  laws  with 
which  they  deal  are,  for  the  most  part,  not  considered  in  ele- 
mentary text-books." 

"  The  qualitative  experimental  study  of  phenomena  rightly  de- 
serves a  large  place  in  an  elementary  physics  course.  Economy 
of  time  and  equipment,  convenience,  and  the  advantage  of  the 
superior  skill  of  the  teacher,  are  considerations  in  favor  of  pre- 
senting much  of  this  material  in  the  form  of  class-room  experi- 
ments ;  but  in  a  great  many  instances  the  laboratory  experiment, 
affording,  as  it  does,  immediate  sense  perception  of  the  phenomena 
in  their  simplest  aspects  and  at  close  range,  is  greatly  superior 
to  any  experiment  viewed  at  a  distance,  and  a  laboratory  course 
which  fails  to  take  this  into  account  is  necessarily  one-sided  and 
incomplete." 

"  Experiments  should  be  regarded  as  a  limited  inquiry  into  the 
facts  at  first  hand,  not  as  sources  of  adequate  data  for  generali- 
zation by  the  pupil,  nor  as  '  verifications  '  of  the  laws  and  prin- 
ciples stated  in  the  text.  The  pupil's  experiment  is  not  a  proof  of 
the  law,  but  an  aid  to  the  right  understanding  of  it." 

"  What  the  pupil  really  does  is  to  perform  an  experiment  which 
within  a  fair  degree  of  accuracy,  illustrates  or  exemplifies  the 
law ;  and  he  does  this  in  order  that  he  may  the  better  understand 
it,  not  because  the  law  is  in  need  of  '  verification.'  " 

"  To  encourage  the  pupil  to  draw  hasty  and  unwarranted  con- 
clusions from  insufficient  data  is  a  vicious  practice." 

Adams,  1908 : 

"  Physics  deals  with  phenomena  in  which  every  child  is  in- 
terested'; it  treats  of  subjects  with  which  all  men  and  women 
have  more  or  less  to  do  in  practical  life." 

Crew  and  Jones,  1909: 

"Appeal  to  the  everyday  experience  not  only  of  boys  but  also 
of  girls — show  them  j-lVsics  as  a  science  of  daily  life — assist  the 
pupil  in  explaining  the  material  phenomena  of  the  world  about 
him." 

It  is  interesting  to  turn  back  and  see  what  views  were  expressed 
on  the  teaching  of  physics  nearly  a  century  ago. 

"  Elements  of  Physics  "  by  Dr.  Neil  Amott,  London,  was  writ- 
ten the  same  year  that  Faraday  inaugurated  his  celebrated  lectures 
to  children  at  the  Royal  Institution  (1826-27).  The  introduction 
contains  the  following : 
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"  Mathematics  are  at  present  generally  made  the  beginning  of 
the  study,  and  the  reason  assigned  is  that  scarcely  any  object  in 
physics  can  be  described  without  referring  to  quantity  or  pro- 
portion, and  therefore,  without  using  mathematical  terms.  Now 
this  is  true ;  but  it  is  equally  true  that  the  mathematical  knowledge, 
acquired  by  every  individual  in  the  common  experience  of  child- 
hood and  early  youth,  is  sufficient  to  enable  students  to  under- 
stand all  the  great  laws  of  nature." 

"  Most  persons  find  attention  to  pure  or  abstract  mathematics 
as  irksome  as  the  study  of  mere  vocabulary  of  a  language.  This 
explains  why  so  small  a  proportion  of  students,  if  taught  in  the 
common  way,  become  good  mathematicians,  and  why,  where  pure 
mathematics  are  made  the  avenue  to  Natural  Philosophy,  this 
also  is  so  much  neglected.  It  is  remarkable  how  much  the  really 
simple  and  attractive  science  of  comparing  quantities  has  been 
rendered  terrible  to  the  great  mass  of  mankind." 

"  The  mode  of  proceeding  is  just  as  if  a  man,  to  whom  per- 
mission were  given  to  enter  and  possess  a  magnificent  garden,  on 
condition  of  his  procuring  a  key  to  open  the  gate  and  measures 
of  all  kinds  to  estimate  the  riches  contained  within,  should  waste 
his  whole  life  on  the  road  in  polishing  one  key,  or  in  procuring 
several  of  different  materials  and  workmanship,  and  in  preparing 
a  multiplicity  of  unnecessary  measures." 

"  That  the  importance  of  physics  has  not  been  marked  by  the 
place  which  it  has  held  in  common  systems  of  education,  is  owing 
chiefly  (i)  to  the  misconception  that  a  knowledge  of  technical 
mathematics  was  a  necessary  preliminary,  and  (2)  to  an  opinion 
that  the  degree  of  acquaintance  with  physics  which  all  persons 
acquire  by  common  experience,  is  sufficient  for  common  pur- 
poses." 

"  To  a  man  who  understands  the  simple  truths  of  physics  very 
many  phenomena,  which  to  the  uninformed  appear  prodigies, 
are  only  beautiful  illustrations  of  his  fundamental  knowledge — 
and  this  he  carries  about  with  him,  not  as  an  oppressive  weight, 
but  as  a  charm  supporting  the  weight  of  other  knowledge,  and 
enabling  him  to  add  to  his  valuable  store  every  new  fact  of  con- 
sequence which  may  offer  itself." 

"  It  has  been  a  common  prejudice  that  persons  thus  instructed 
in  general  laws  had  their  attention  too  much  divided,  and  could 
know  nothing  perfectly.  The  very  reverse,  however,  is  true ;  for 
general  knowledge  renders  all  particular  knowledge  more  clear 
and  precise." 

"  No  treatise  on  Natural  Philosophy  can  save,  to  a  person  de- 
siring full  information  on  the  subject,  the  necessity  of  attendance 
on  experimental  lectures  or  demonstrations.  Things  that  are 
seen,  and  felt,  and  heard,  that  is,  which  operate  on  the  external 
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senses,  leave  on  the  memory  much  stronger,  and  more  correct 
impressions,  than  where  the  conceptions  are  produced  merely  by 
verbal  description,  however  vivid.  And  no  man  has  ever  been 
remarkable  for  his  knowledge  of  physics  who  has  not  had  prac- 
tical familiarity  with  the  objects." 

Among  the  typical  lessons  to  be  found  on  page  40  of  this  issue 
of  The  Record,  I  have  reproduced,  as  worthy  of  imitation  to-day, 
Arnott's  method  of  presenting  Newton's  third  law. 

Of  the  numerous  books  on  Natural  Philosophy,  intended  for 
school  use,  written  before  Arnott's,  several  are  of  great  in- 
terest, but  the  only  one  to  be  mentioned  here  is  that  by 
Ferguson  written  about  seventy-five  years  before  Arnott's  book — 
about  1750.  This  book  passed  through  many  editions.  In  1805, 
it  was  revised  by  David  Brewster  of  Edinburgh,  who  will  be  re- 
called as  the  biographer  of  Sir  Isaac  Newton.  The  next  year  it 
was  revised  and  brought  out  in  America  by  Robert  Patterson, 
Professor  of  Natural  Philosophy  at  the  University  of  Pennsyl- 
vania. 

Brewster  says,  "  The  chief  object  of  Mr.  Ferguson's  labors  was 
to  give  a  familiar  view  of  physical  science  and  to  render  it  acces- 
sible to  those  who  are  not  accustomed  to  mathematical  investi- 
gation." 

"  Mr.  Ferguson  may  be  regarded  as  the  first  elementary  writer 
on  natural  philosophy,  and  to  his  labors  we  must  attribute  that 
general  diffusion  of  scientific  knowledge  among  the  practical 
mechanics  of  this  country,  which  has,  in  a  great  measure,  banished 
those  antiquated  prejudices  and  erroneous  maxims  of  construc- 
tion that  perpetually  mislead  the  unlettered  artist." 

"  No  book  upon  the  same  subject  has  been  so  generally  read, 
and  so  widely  circulated,  among  all  ranks  of  the  community. 
We  perceive  it  in  the  workshop  of  every  mechanic.  We  find  it 
transferred  into  the  different  encyclopaedias  which  this  country 
has  produced,  and  we  may  easily  trace  it  in  those  popular  systems 
of  philosophy  (natural  philosophy,  i.  e.,  physics)  which  have 
lately  appeared." 

Mr.  Ferguson,  although  wholly  a  self-educated  man  (having 
had  only  about  three  months  of  schooling) ,  was  elected  a  member 
of  the  Royal  Society  of  London.  His  lectures  were  frequently 
attended  by  the  King,  who  pensioned  him  in  his  latter  years. 

"  He  possessed  a  clear  judgment  and  was  capable  of  thinking 
and  writing  on  philosophical  subjects  with  great  accuracy  and 
precision.     He  had  a  peculiar  talent  for  simplifying  what  was 


19]  The  Teaching  of  Physical  Science  19 

complex,  for  rendering  intelligible  what  was  abstract,  and  for 
bringing  down  to  the  lowest  capacities  what  was  naturally  above 
them." 

It  is  interesting  to  note  that  Ferguson  devotes  sixty-two  pages 
to  machines  in  those  days  when  there  were  exceedingly  few  ma- 
chines, and  his  treatment  of  the  principles  of  machines  is  surpas- 
singly clear ;  whereas  in  our  age  of  machinery  when  every  boy  and 
girl  needs  to  know  much  about  the  principles  of  machines  and 
their  practical  applications  in  daily  life,  this  subject  is  certainly 
most  meagerly  treated  in  text-books  and  altogether  the  most  poorly 
taught  portion  of  the  whole  subject  of  physics. 

Ferguson  devotes  forty  pages  to  pumps  and,  although  he  was 
writing  before  oxygen  was  discovered  and  before  the  steam  engine 
was  invented,  he  gives  a  most  fascinating  account  of  a  "  fire- 
engine,"  as  he  calls  it,  which,  however,  we  should  call  a  steam 
pump,  or  more  specifically  the  atmospheric  steam  engine. 

Among  the  typical  lessons  to  be  found  on  the  later  pages  of  this 
issue  of  The  Record,  I  have  thought  it  would  be  not  only  interest- 
ing, but  even  suggestive  of  a  good  method  of  teaching  a  subject 
to-day,  to  reproduce  Ferguson's  treatment  of  "  The  Spring  of  the 
Air." 

Pestalozzi  died  in  the  year  that  Arnott  wrote  his  "  Natural 
Philosophy,"  and  about  that  same  time  the  "  Lessons  on  Objects  " 
written  by  Elizabeth  Mayo  was  beginning  to  attract  the  attention 
of  educators  in  London. 

These  "  Object  Lessons  "  ran  through  fourteen  editions  in  Lon- 
don during  the  next  thirty  years,  and  finally  the  book  was  revised 
and  brought  out  in  this  country  by  Dr.  Sheldon  of  Oswego,  who 
had  as  his  collaborator  Professor  Hermann  Krusi,  also  teaching  at 
Oswego,  but  who  was  born  in  the  school  of  Pestalozzi,  where  his 
father  taught  for  twenty  years. 

Physics  teaching  in  the  high  schools,  before  the  colleges  took 
a  hand  in  the  matter  in  1886,  was  powerfully  influenced  by  this 
movement  to  teach  from  the  object  rather  than  from  the  book  and 
to  take  into  consideration  the  nature  and  requirements  of  the  pupil 
when  making  a  choice  of  matter  and  method  of  instruction. 

"  In  1837  the  School  Committee  of  Boston  ordered  a  few  articles 
of  philosophical  apparatus  to  be  furnished  for  each  of  the  grammar 
schools  of  that  city."    The  above  appears  in  the  preface  of  "  A 
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School  Compendium  of  Natural  and  Experimental  Philosophy," 
written  by  Richard  Green  Parker,  Principal  of  Johnson  Grammar 
School.  The  book  was  written  to  go  with  the  Boston  set  of  ap- 
paratus. It  contains  engravings  of  the  apparatus  and  a  description 
of  experiments  to  be  performed  with  it.  This  Boston  set  consisted 
of  nearly  one  hundred  pieces  and  cost  $275.  The  book  went 
through  twenty-two  editions  in  the  first  twelve  years  and  was  still 
being  revised  as  late  as  1854  at  least. 

•  Very  respectable  equipment  for  the  teaching  of  physics  was  to 
be  found  in  academies  and  high  schools  all  over  the  country  soon 
after  this  and  there  were  numerous  firms  (even  more  numerous 
than  now)  in  Boston,  New  York,  and  Philadelphia,  whose  busi- 
ness it  was  to  manufacture  and  sell  apparatus  for  the  schools. 

This  apparatus  was  used  for  demonstration  purposes  by  the 
teachers  who  were  usually  the  principals  of  the  schools,  and  for 
the  most  part  good  teachers.  They  applied  a  large  amount  of 
common  sense  to  the  teaching  of  physics  and  with  a  large  personal 
influence  they  impressed  the  pupils  with  the  dignity  and  importance 
of  the  subject.  There  are  many  now  living  who  are  in  position  to 
speak  of  the  effect  of  this  instruction  and  compare  it  with  that 
which  now  obtains.  I  am  gathering  such  testimony  and  shall  be 
glad  to  hear  from  any  who  may  read  this. 

That  the  subject  was  very  widely  taught  might  be  inferred  from 
the  great  demand  for  text-books  which  appeared  almost  as  fre- 
quently fifty  years  ago  as  now  and  passed  through  in  some  cases  an 
astonishing  number  of  editions.     The  aim  of  the  instruction  in 
physics  fifty  years  ago  was  generally  stated  to  be  the  interpretation 
of  the  natural  phenomena  of  life.     It  must  be  confessed  that  the 
writers  of  text-books  in  those  days  about  as  often  as  in  these  days 
failed  to  carry  out  this  idea  in  the  body  of  their  texts.     But  I  am 
of  the  opinion  that  the  teachers  of  those  days,  more  often  than  the 
teachers  of  to-day,  carried  that  purpose  into  effect,  the  chief  rea- 
sons being  (i)  a  large  proportion  of  them  had  received  training 
directly  from  nature's  school.    A  goodly  number  of  them  had  col- 
lege training,  to  be  sure,  but  so  far  as  it  had  touched  them  on  the 
side  of  science  it  had  led  them  to  nature  rather  than  away  from 
it.     (2)  They  were  unhampered  in  their  teaching  by  any  prescrip- 
tion from  a  higher  institution  made  in  the  supposed  interests  of 
something  or  somebody  else  than  the  pupils  themselves. 


21  ]  The  Teaching  of  Physical  Science  21 

In  1838,  Olmsted's  "  Natural  Philosophy  for  Schools  and 
Academies "  stated  the  purpose  to  give  an  "  exhibition  of  the 
principles  of  Natural  Philosophy  with  very  copious  applications  of 
them  to  the  arts  and  to  the  phenomena  of  nature." 

In  1847,  Dr.  John  W.  Draper,  Professor  at  New  York  Univer- 
sity, wrote  his  "  Natural  Philosophy  for  Schools."  He  preferred 
to  begin  with  air  and  water  rather  than  mechanics  because  the 
latter  "  is  a  more  difficult  and  more  forbidding  subject."    He  says  : 

"  The  main  object  of  a  teacher  should  be  to  communicate  a 
clear  and  general  view  of  the  great  features  of  his  science,  and 
to  do  this  in  an  agreeable  and  short  manner.  It  is  too  often 
forgotten  that  the  beginner  knows  nothing;  and  the  first  thing 
to  be  done  is  to  awaken  in  him  an  interest  in  the  study,  and  to 
present  to  him  a  view  of  the  scientific  relations  of  those  natural 
objects  with  which  he  is  most  familiar.  When  his  curiosity  is 
aroused,  he  will  readily  go  through  things  that  are  abstract  and 
forbidding,  which,  had  they  been  presented  at  first,  would  have 
discouraged  or  perhaps  disgusted  him." 

"  There  are  two  different  methods  in  which  Natural  Philosophy 
is  now  taught;  (i)  as  an  experimental  science;  (2)  as  a  branch 
of  mathematics.  I  believe  that  the  proper  course  is  to  teach  physi- 
cal science  experimentally  first." 

"  Why  is  it  that  the  most  acute  mathematicians  and  meta- 
physicians the  world  has  ever  produced  for  two  thousand  years 
made  so  little  advance  in  knowledge,  and  why  have  the  last  two 
centuries  produced  such  a  wonderful  revolution  in  human  affairs  ? 
It  is  from  the  lesson  first  taught  by  Bacon,  that  so  liable  to  fallacy 
are  the  operations  of  the  intellect,  experiment  must  always  be  the 
great  engine  of  human  discovery,  and,  therefore,  of  human  ad- 
vancement." 

Loomis — "  Natural  Philosophy,"  1858 : 

"  Natural  Philosophy  has  long  been  regarded  as  forming  an 
essential  part  of  a  course  of  liberal  education,  and  every  year  it 
is  becoming  more  generally  introduced  into  academies  and  high 
schools." 

"  While  the  leading  object  has  been  to  teach  general  principles, 
care  has  been  taken  to  combine  with  them  a  variety  of  useful  in- 
formation and  particularly  to  give  an  account  of  many  recent 
discoveries  in  every  branch  of  the  science." 

Quackenbos — "  Natural  Philosophy,"  1859 : 

"  The  importance  of  the  physical  sciences  is  now  so  generally 
admitted  that  there  are  few  institutions  of  learning  in  which  they 
are  not  made  regular  branches  of  study." 
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"  Exhibiting  the  applications  of  scientific  principles  in  every- 
day life." 

"  Illustrating  them  fully  with  the  facts  of  our  daily  experi- 
ences." 

Hooker—"  Natural  Philosophy   for   Schools,"   1863 : 

"  Daniel  Webster,  in  his  autobiography,  speaks  thus  of  his  en- 
tering upon  the  study  of  law : 

'  I  was  put  to  study  in  the  old  way — that  is,  the  hardest  book 
first— and  lost  much  time.  I  read  Coke  on  Littleton  through  with- 
out understanding  a  quarter  of  it.  Happening  to  take  up  Espi- 
nasse's  "  Law  of  Nisi  Prius,"  I  found  I  could  understand  it ;  and 
arguing  that  the  object  of  reading  was  to  understand  what  was 
written,  I  laid  down  the  venerable  Coke  et  alios  similes  reverendos, 
and  kept  company  for  a  time  with  Mr.  Espinasse  and  others,  the 
most  plain,  easy,  and  intelligible  writers.  Why  disgust  and  dis- 
courage a  boy  by  telling  him  that  he  must  break  into  his  profes- 
sion through  such  a  wall  as  this  ?  '  " 

"  Here  is  most  graphically  depicted  a  defect  which  is  now,  as 
it  was  then,  very  prominent  in  all  departments  of  education." 

"  In  the  books  which  are  used  in  teaching  natural  science,  it 
is  especially  prominent.  Even  in  the  elementary  books,  formal 
propositions  and  technical  terms  render  the  study  uninviting,  and 
to  a  great  extent  unintelligible." 

"  In  the  whole  course  of  education,  the  natural  sciences  should 
be  made  prominent  from  the  beginning  to  the  end,  not  only  because 
they  are  of  practical  value,  but  also  because  they  are  as  useful 
in  their  way  for  mental  discipline  as  the  study  of  mathematics 
and  of  language." 

"  They  can  be  taught  to  some  extent  to  the  youngest  pupils,  if 
they  be  presented  in  the  right  manner.  And  the  busy  inquiries 
which  they  make  after  the  reasons  of  the  facts,  and  their  appre- 
ciation of  them  if  stated  simply  and  without  technical  terms,  show 
the  appropriateness  of  such  teaching.  Children  are  really  very 
good  philosophers  in  their  way.  They  have  great  activity  not 
only  of  their  perception  but  of  their  reasoning  faculties  also,  to 
which  due  range  should  be  given  in  education.  Not  a  year  should 
pass  during  the  whole  course  when  the  pupil  shall  not  be  engaged 
in  studying  some  one  of  the  physical  sciences  to  some  extent." 

"  The  teaching  of  the  natural  sciences  in  our  colleges  is  gener- 
ally a  failure,  and  it  always  will  be  so  as  long  as  the  present  plan 
is  continued.  In  order  to  have  it  successful  there  must  be  the 
same  gradation  in  teaching  them  that  zve  have  in  teaching  lan- 
guage and  the  mathematics." 
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Rolfe  and  Gillet,  1868: 

"  There  is,  as  there  ought  to  be,  a  rapidly  increasing  demand 
on  the  part  of  the  pubHc  that  the  study  of  natural  philosophy  shall 
be  introduced  into  our  Grammar  and  District  Schools." 

"  The  authors  believe  that  the  subject  is  both  such  as  every 
one  ought  to  know  about,  and  such  as  can  be  profitably  treated  in 
a  sufficiently  elementary  form  for  the  use  of  these  schools." 

"  The  authors  believe  that  in  teaching  the  sciences  the  aim 
should  be,  not  so  much  to  present  facts  and  the  bare  statement 
of  principles,  as  to  train  the  mind  to  see  how  from  the  simple  facts 
of  observation  we  arrive  at  the  principles  of  science." 

"  First  establish  the  facts  by  experiment  and  then  draw  out 
the  principle." 

"  Use  simplest  experiments  and  simplest  apparatus." 

"  Each  lesson  is  to  be  explained  and  illustrated  with  the  class 
before  being  given  out  to  be  studied." 

There  were  many  other  writers  of  books  of  Natural  Philosophy 
for  the  schools,  but  enough  has  been  quoted  to  show  the  trend. 
In  this  connection  it  will  be  to  the  point  to  quote  something  from 
John  Tyndall's  lecture  delivered  in  1854  at  the  Royal  Institution 
of  Great  Britain  on  "  Physics  as  a  Branch  of  Education  for  All." 

"  The  needs  and  tendencies  of  human  nature  express  themselves 
through  the  early  yearnings  of  the  child.  He  desires  to  know  the 
character  and  the  causes  of  the  phenomena  presented  to  him ;  and 
I  claim  for  the  study  of  Physics  the  recognition  that  it  answers 
to  an  impulse  implanted  by  nature  in  the  human  constitution,  and 
he  who  would  oppose  such  study  must  be  prepared  to  exhibit  the 
credentials  which  authorize  him  to  contravene  Nature's  manifest 
design." 

"  Most  of  the  questions  asked  by  children  concern  natural 
phenomena,  facts  of  everyday  life.  Now  the  fact  is  beyond  the 
boy's  control,  and  so  certainly  is  the  desire  to  know  its  cause. 
The  sole  question  then  is.  Is  this  desire  to  be  gratified  or  not? 
Who  created  the  fact  ?  Who  implanted  the  desire  ?  Certainly  not 
man — and-  will  any  man  undertake  to  place  himself  between  the 
mind  and  the  fact,  and  proclaim  a  divorce  between  them  ?  " 

"  Every  physician  knows  that  something  more  than  mere  me- 
chanical motion  is  comprehended  under  the  idea  of  healthful  ex- 
ercise. What,  for  example,  could  be  substituted  for  the  jubilant 
shout  of  the  playground?  You  may  have  more  systematic 
motions.  You  may  device  means  for  the  more  perfect  traction 
of  each  particular  muscle,  but  you  cannot  create  the  joy  and  glad- 
ness of  the  game,  and  where  these  are  absent,  the  charm  and  the 
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health  of  the  exercise  are  gone.    The  case  is  similar  with  mental 
education." 

"  In  the  study  of  Physics,  induction  and  deduction  are  perpetu- 
ally married  to  each  other." 

The  following  is  from  Thorndike's  "  Principles  of  Teaching  " 

(page  157) : 

"  The  verification  of  conclusions  is  the  keynote  of  correct  in- 
ductive thinking  in  the  world  at  large,  and  should  be  more  prom- 
inent in  the  school.  The  common  practice  of  children  is  to  accept 
as  true  whatever  the  teacher  does  not  oppose.  This  is  not  so 
bad  as  it  may  seem,  for  '  to  be  accepted  by  the  expert '  is  a  sort 
of  verification  well  known  and  not  despised  by  science,  and  to 
the  scholar  the  teacher  stands  'in  loco  experti'  *  *  *  and 
recourse  to  other  authorities  than  the  teacher  provides  useful  ex- 
perience of  the  bulk  of  expert  knowledge  which  is  stored  up  in 
dictionaries,  encyclopaedias,  maps,  books,  and  the  like." 

McMurry  in  his  "  Special  Methods  in  Science,"  after  stating 
what  have  been  the  various  aims  in  science  teaching  (such  as: 
teaching  observation ;  understanding  and  mastering  the  physical 
conditions  of  life-utility ;  mental  discipline ;  classification — system 
and  law),  proposes  as  a  suitable  aim,  insight  into  nature,  a  sym- 
pathetic appreciation  with  a  view  to  a  growing  adjustment  to 
the  physical  and  social  environment.  He  adds :  "  The  intrusive 
and  masterful  way  in  which  natural  science  has  been  coming  into 
our  houses,  factories,  and  industries  of  all  sorts,  compels  us  to 
pay  considerable  attention  to  the  applications  of  science  to  life." 

The  idea  which  has  been  most  consistently  and  uniformly  ex- 
pressed in  all  the  prefaces  of  text-books  already  quoted  is  vitalize 
the  teaching  of  physics,  teach  its  applications  to  life.  From 
examination  of  the  texts  themselves  it  appears  to  be  in  the  minds 
of  all  of  the  authors  that  the  method  should  be,  first,  teach  the 
principles,  and  second,  mention  applications  as  we  teach  rules 
of  grammar,  and  illustrate  by  giving  sentences  from  literature. 
At  any  rate,  so  far  as  any  attempt  to  actually  teach  the  applica- 
tions of  physical  principles  to  life  is  made,  this  is  the  method 
used  and  this  is  precisely  why  the  teaching  of  physics  is  languish- 
ing. The  number  of  so-called  principles  has  been  doubled  and 
even  quadrupled  since  the  days  of  Ferguson  and  Arnott,  and 
the  colleges  at  present  specify  by  syllabus  a  long  list  of  those 
which  the  candidate  must  be  able  to  demonstrate  like  propositions 
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in  geometry.  The  method  of  teaching  physics — no  matter  how 
much  laboratory  work  it  may  include — does  not  differ  essentially 
from  the  method  of  teaching  geometry.  Only  the  case  is  worse 
for  physics  than  for  geometry.  For  in  geometry,  there  is  a 
mutual  dependence  of  one  proposition  upon  another,  but  in 
physics,  in  spite  of  the  efforts  of  one  or  two  authors  to  the  con- 
trary, there  never  has  been,  and  I  presume  there  never  can  be, 
an  organized  whole  to  physics  which  will  appeal  to  the  mind  of 
a  high-school  pupil.  The  fundamental  idea  which  may  be  as- 
sumed to  run  through  it  all  will  always  be  found  too  subtle  and 
too  profound  for  his  comprehension.  To  him  Boyle's  law  is  never 
related  to  anything  else  in  physics ;  and  if  on  college-entrance 
examination  he  does  not  state  the  law  of  Charles  for  that  of 
Boyle,  it  is  a  sheer  piece  of  good  luck ;  for  that  matter,  if  he 
does  not  make  up  an  entirely  new  law  by  stating  parts  of  each, 
it  is  only  his  good  fortune.  And,  why  should  he  remember  the 
vast  number  of  strange  and  unrelated  facts  or  principles — un- 
related to  each  other  and  unrelated  to  any  experience  in  his  life? 
Even  the  laboratory  illustrations  given  him,  ostensibly  for  the 
purpose  of  throwing  light  on  the  principles,  are  like  an  attempt 
to  define  one  unknown  word  by  another  equally  unfamiliar. 

Now  to  illustrate  each  principle  by  referring  it  to  some  one  of 
life's  experiences  would  be  a  great  step  in  advance,  but  to  turn 
the  method  of  procedure  around  and  develop  only  such  principles 
as  grow  out  of  and  interpret  life's  experiences  would  be  not  only 
ideal  but,  in  the  nature  of  the  case,  the  only  method  which  can  be 
successful. 

One  cannot  help  thinking  that  if  the  high-school  teachers  of 
the  country  had  been  as  free  to  work  out  their  method  of  instruc- 
tion as  the  elementary-school  teachers  have  been  during  the  last 
twenty  years,  they  would  have  learned  to  apply  to  physics  the 
modern,  yet  abundantly  tried  and  eminently  successful,  method 
of  teaching  language  to  small  children. 

This  matter  is  so  well  stated  by  McMurry  in  his  "  Special 
Methods  in  Science"  that  I  cannot  do  better  than  to  quote  him. 
It  will  be  noticed  that  McMurry  is  here  speaking  of  the  teaching 
of  science  in  the  elementary  school — what  some  call  nature-study ; 
but  I  am  wholly  in  agreement  with  Professor  Bailey  that  nature- 
study  is  not  a  new  subject  but  a  new  mode  of  teaching,  which 
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is  just  as  applicable  to  the  high  school  and  the  college  as  tof 
elementary  schools. 

"A  child  does  not  want  the  alphabet  (that  is,  the  simple  prin- 
ciples) of  science  any  more  than  he  wants  the  names  of  the 
letters  of  the  alphabet  when  learning  to  read." 

"  What  he  needs  is  to  observe  more  closely  and  to  put  things 
together  for  better  interpretation." 

"  There  is  another  great  advantage  in  teaching  science  where 
we  find  it  in  these  centers  of  life's  activity,  and  not  in  some 
isolated  scientific  form  in  laboratories  or  text-books." 

"  The  child  who  draws  his  knowledge  of  science  directly  from 
life,  under  normal  conditions,  will  not  have  much  difficulty  in 
finding  it  again  in  life  and  applying  it  to  life.  It  is  not  difficult 
to  so  isolate  the  study  of  physics  and  chemistry  from  the  usual 
conditions  of  life  that  the  student  in  after  years  will  have  more 
difficulty  in  rediscovering  his  knowledge  than  he  had  in  first  ac- 
quiring it.  But  the  child  who  learns  from  the  start  to  trace  facts 
to  their  native  lair  will  recognize  them  again  under  similar  sur- 
roundings. In  the  usual  study  of  the  natural  sciences,  each  science 
centres  its  materials  around  its  leading  principle,  but  from  the 
home  as  a  centre  radiate  problems  into  all  the  sciences.  Ventila- 
tion is  based  on  physics  and  physiology ;  cooking  on  chemistry 
and  several  other  sciences.  House  sanitation  draws  from  most 
of  the  sciences.  Heating  and  lighting  carry  us  into  several  fields 
of  applied  science.  In  later  years  he  may  devote  himself  to  a 
study  and  ordering  of  one  or  more  of  the  separate  sciences,  but 
their  chief  merit  after  all  will  be  the  service  they  are  able  to 
render  to  these  original  centres  of  human  interest.  If  we  should 
take  each  of  the  natural  sciences  as  a  controlling  centre  of  study 
we  should  have  a  complicated  and  difficult,  if  not  impossible, 
course  of  study.  Elementary  science  more  perhaps  than  any  other 
study  is  home-abiding  and  begets  respect  and  admiration  for 
common  things." 

"As  a  rule  teachers  are  over-hasty  in  urging  children  toward 
generalizations.  They  wish  them  to  leap  from  one  or  two  facts 
or  examples  to  important  conclusions  of  classifications." 

"  Teachers  and  adults  are  prone  to  give  emphasis  to  general 
laws  far  beyond  what  children  need." 

"  The  applications  of  science  to  life  have  so  transformed  our 
surroundings  that  we  live  in  a  very  different  world  from  that  of 
fifty  years  ago.  To  live  properly  in  this  new  world  is  to  under- 
stand it,  to  fit  intoit  and  to  make  the  best  use  of  it.  Since  the 
changes  are  due  chiefly  to  scientific  inventions  and  improvements, 
progress  in  education  calls  for  a  direct  and  more  partial  acquaint- 
ance with  sciences  by  common  people." 
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"  The  problem  of  object  and  experiment  teaching  is  the  most 
highly  recommended  and  the  least  successfully  practiced  phase  of 
instruction.  The  freedom  and  confidence  with  which  teachers, 
high  and  low,  recommend  observational  and  experimental  science, 
and  the  modesty  and  scarcity  of  those  who  succeed  in  such  teach- 
ing is  an  illustration  of  the  wide  breach  between  enthusiastic 
theory  and  successful  practice." 

Dr.  James  E.  Russell  in  the  December  1909  issue  of  the  Edu- 
cational Revieiu  says :  "  Bookish  work  when  properly  understood 
is  above  criticism.  In  so  far  as  the  aim  of  learning  is  to  acquire 
knowledge  there  is  no  good  reason  for  spending  an  hour  in 
manipulation  when  the  fact  may  be  as  well  taught  without  it  in 
a  minute."  I  am  very  sure  that  a  large  portion  of  the  hours  now 
spent  in  the  laboratory  might  with  profit  all  around  be  contracted 
to  an  equal  number  of  minutes  spent  with  books,  but  better  than 
that  they  might  be  much  expanded  and  profitably  expended  in 
getting  together,  comparing  and  explaining  the  experiences  which 
pupils  have  or  may  have  under  proper  guidance. 

Let  there  be,  however,  vastly  more — ten  times  as  much — read- 
ing on  the  subject  as  now.  Let  there  still  be  a  laboratory  for  per- 
sonal contact  with  things  and  for  large  measurements — pounds 
and  feet — such  as  ordinary  people  use. 

The  quantitative  treatment  of  the  subject  belongs  quite  as 
much  to  the  lecture  as  to  the  laboratory.  The  process  of  vitaliz- 
ing physics  gets  small  assistance  from  the  conventional  laboratory 
work — indeed,  the  demonstration  of  physical  principles  is  not 
much  forwarded  by  the  laboratory  measurements.  It  is  not  only 
possible,  but  usual,  that  students  lose  the  rationale  of  the  whole 
subject  under  consideration  by  laboratory  work  which  has  lost 
none  of  its  distractions  in  the  recent  attempts  to  make  it  rigorous. 

I  am  sure  that  Draper  was  right  when  he  said  that  the  subjects 
W-ith  which  to  begin  the  teaching  of  physics  are  water  and  air. 
A  considerable  portion  of  that  which  usually  precedes  this  sub- 
ject should  be  omitted  from  a  high-school  course  and  much  of  the 
rest  should  be  brought  in  incidentally  and  scattered  among  the 
other  subjects.    What  remains  might  form  a  later  chapter. 

Suppose  with  a  class  in  a  city  school  we  begin  the  work  by 
taking  up  the  problem — the  very  large  problem — of  supplying 
suitable  water  to  people  who  dwell  in  a  crowded  community.  New 
York,  for  example,  needs  more  water  than  falls  in  the  whole 
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Croton  water-shed  of  300  square  miles.  We  must  go  as  far  as 
the  Catskills  to  get  a  supply  that  is  sufficiently  abundant  and 
sufficiently  pure.  The  newspapers  have  set  forth  the  facts  and 
have  said  much  about  the  engineering  feats  of  this  undertaking. 
The  physics  teacher  must  enable  the  future  citizens  to  gain  some 
idea  of  them.  For  example,  the  aqueduct  must  be  carried  under 
the  Hudson,  and  in  order  to  find  a  firm  bottom  it  must  go  down 
500  feet  below  the  water  level  of  the  river.  Now  the  weight  of 
that  water  is  about  15  pounds  per  square  inch  for  each  34  feet 
of  depth,  or  about  45  pounds  per  square  inch  for  each  100  feet  of 
depth  and  therefore  225  pounds  per  square  inch  at  a  depth  of 
500  feet.  The  method  of  determining  the  ratio  of  pressure  to 
depth  should  be  quickly  shown  by  a  lecture  experiment  and  it 
will  naturally  be  often  referred  to  afterward  so  as  to  be  well 
understood  and  not  easily  forgotten, 

I  once  lived  in  a  house  where  although  the  water  pressure 
was  great  the  pipes  were  so  small  that  not  more  than  one  faucet 
could  be  used  successfully  at  one  time.  If  some  one  was  drawing 
water  in  the  laundry-tubs,  it  was  useless  to  try  to  get  water  to 
flow  from  the  faucet  at  the  bath-tub.  Show  this  fall  in  pressure 
along  a  water  pipe  as  an  increasing  number  of  faucets  are  opened, 
by  putting  a  pressure  gauge  on  one  of  the  faucets  and  noting  its 
behavior  as  each  succeeding  faucet  is  opened.  Quite  incidentally, 
compare  this  with  the  fall  in  potential  along  an  electric  circuit  as 
additional  lamps  are  turned  on,  and  later  refer  to  this  again  when 
teaching  electricity.  This  continual  cross  reference  and  repeti- 
tion is  of  the  utmost  importance.  We  do  not  learn  things  once 
•for  all. 

Now  this  fall  in  pressure  introduces  our  most  difficult  problem 
in  the  distribution  of  city  water.  Although  our  aqueduct  will 
be  a  larger  tube  than  the  subway  tunnel,  and  our  city  water  mains 
are  as  large  as  four  or  five  feet  in  diameter,  it  will  be  very  diffi- 
cult to  get  the  water  to  flow  through  them  fast  enough  to  meet 
the  demand,  and  so  pumps  must  be  used  to  assist  the  flow.  Our 
reservoir  at  High  Bridge  is  about  150  feet  above  our  basement. 
We  go  down  there  and  read  the  pressure  gauge  and  find  it  only 
30  pounds  per  square  inch  when  it  would  be  67  pounds  if  we 
were  the  only  persons  to  draw  water  from  the  mains.  So  great 
is  the  draught  of  water  from  the  mains  that  the  fall  of  pressure 
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(fall  of  potential)  is  37  (67-30)  pounds  per  square  inch  in  com- 
ing a  little  more  than  two  miles.  This  fall  in  pressure  has  greatly 
increased  as  the  city  has  grown  up  around  us. 

Within  the  building  also  the  pressure  on  certain  faucets  has 
fallen  from  8  pounds  to  2  pounds  per  square  inch  because  of  the 
increase  in  the  number  of  students  and  the  consequent  increase 
in  the  use  of  water. 

It  is  quite  similar  with  the  electric  conductors.  The  lamps  of 
a  certain  lecture  room  once  had  no  Volts  of  electric  pressure, 
whereas  now  they  frequently  have  not  more  than  105  Volts, 

The  time  was  when  water  would  flow  of  its  own  accord  at  my 
lecture  table  on  the  fourth  floor,  but  now  it  would  seldom  reach 
the  second  floor  if  it  was  not  helped  by  a  pump.  The  question 
of  whether  water  presses  equally  in  all  directions  will  not  be 
raised  by  the  pupils  at  this  point  and  had  better  not  be  injected 
too  soon,  but  let  attention  be  called  to  it  incidentally  a  little  later, 
not  by  the  usual  formal  demonstration,  but  as  a  fact  which  has 
been  demonstrated  every  time  we  have  read  the  pressure  gauge. 

The  physics  teacher  should  teach  hygiene  quite  as  much  as  the 
biology  teacher  does,  and  he  should  teach  chemistry  whenever 
he  gets  a  chance,  whether  he  is  nominally  the  chemistry  teacher 
or  not.  The  water  filters  demand  his  attention  on  all  of  these 
counts :  What  they  mean  to  health ;  How  they  save  the  steam 
boilers ;  How  they  obviate  plumbing  difficulties ;  .What  alum  is 
needed  for ;  etc. 

The  physics  teacher  should  teach  about  all  sorts  of  mechanisms ; 
as,  for  example,  water  meters,  pressure  gauges,  etc.  Buoyancy 
and  Archimedes  principle  will  be  suggested  somewhere  about 
this  time,  and  should  have  many  lecture-room  demonstrations  and 
many  individual  laboratory  experiments  to  make  the  matter  a  real 
experience.  Specific  gravity  is  not  worthy  of  all  the  attention 
that  is  now  given  to  it.  It  had  better  not  be  brought  into  this 
chapter  at  all,  and  in  any  case  it  should  not  be  treated  in  the 
minute  way  which  is  usual.  This  exceedingly  simple  matter  is 
generally  obscured  by  being  mixed  up  with  buoyancy  and  paraf- 
fined blocks  and  lead  sinkers  and  what  not,  which  have  no  natural 
connection  with  it.  Many  days  are  spent  in  working  on  experi- 
ments and  on  arithmetical  problems  apparently  devised  as  "  busy 
work  "  to  "  hold  down  "  the  students  lest  they  play. 
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I  was  conversing  recently  with  an  intelligent  builder  about  how 
much  a  certain  wagonload  of  Georgia  pine  weighed,  and  he  set- 
tled the  matter  by  sawing  off  a  block  one  foot  long  from  a  timber 
which  was  four  inches  square  at  the  end,  and  weighing  it.  He 
found  that  the  block  weighed  five  pounds,  and  from  this  he 
quickly  calculated  the  weight  of  his  load.  I  remarked  that  he 
had  incidentally  found  the  specific  gravity  of  the  wood  to  be 
about  three-quarters,  and  he  said,  "Well  I  should  never  have 
suspected  that.  When  I  studied  physics  we  made  that  a  very 
complex  matter  which  I  never  understood." 

I  suggested  to  him  that  the  fact  that  a  cubic  foot  of  water 
weighs  62.5  pounds  and  that  spruce  timber  is  usually  about  half 
as  heavy,  while  granite  and  most  other  kinds  of  rock  are  about 
2.5  as  heavy  as  water,  would  be  very  useful  to  remember.  For 
instance,  this  enables  us  to  quickly  calculate  that  a  granite  paving 
block  12x6x4  inches  must  weigh  about  26  pounds,  and  that 
200  of  them  would  make  a  heavy  load  for  a  team  of  horses  on  a 
good  road. 

Some  reader  has  by  this  time  queried  whether  our  intention  is 
to  amuse  and  entertain  the  pupils  and  to  relax  their  work.  My 
purpose  is  to  get  more  work  and  more  intelligent  work  than  we 
find  now  in  our  school  laboratories.  If  the  work  is  of  absorbing 
and  compelling  interest,  so  much  the  better.  I  like  to  see  high- 
school  pupils  work.  They  like  to  work.  Three-quarters  of  all 
the  pupils  who  enter  the  high  schools  of  this  country  drop  out  dur- 
ing the  course  because  they  are  tired  of  loafing  and  want  to  go 
to  work.  Give  them  something  worth  while  to  do  and  they  will 
remain  in  school  to  work. 

In  order  that  we  may  examine  the  action  of  pumps,  traps, 
"  back-air  "  pipes,  pressure  tanks,  hydraulic  elevators,  injectors, 
gas  meters,  etc.  etc.,  we  need  to  get  an  appreciation  that  air  has 
weight  and  exerts  pressure  much  as  water  does,  also  that  it  ex- 
pands indefinitely  if  pressure  is  removed  from  it.  One  hundred 
and  fifty  years  ago  people  were  just  as  curious  about  the  atmos- 
phere and  its  properties  as  we  are  now  about  radio-activity.  Pub- 
lic lectures  upon  the  subject  were  crowded.  It  took  a  long  time 
for  people  to  appreciate  the  fact  that  they  were  living  in  the  midst 
of  an  atmosphere  which  had  weight,  occupied  space  to  the  ex- 
clusion of  other  matter  and  in  general  behaved  very  much  like 
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water.  Teachers  to-day  forget  that  their  pupils  require  a  long 
time  to  arrive  at  a  working  knowledge  of  these  facts.  They  need 
many  closely  related  experiences  to  render  the  knowledge  real. 
A  single  experiment,  a  brief  statement,  is  not  enough.  To  show 
by  a  lecture  experiment  that  air  has  weight  and  to  tell  the  pupils 
that  a  cubic  foot  of  the  air  that  surrounds  them  weighs  about  an 
ounce  and  a  quarter  is  well  worth  while,  but  the  real  truth  of  the 
matter  will  not  be  appreciated  until  the  subject  has  been  attacked 
many  times  and  on  many  sides.  The  pupils  need  some  physics 
readers  or  perhaps  leaflets.  Let  me  attempt  to  write  here  a  sample 
chapter  in  the  hope  that  many  others  will  be  persuaded  to  take 
up  this  sort  of  authorship  until  the  material  for  teaching  physics 
becomes  as  rich  as  that  for  teaching  history  and  English  now  is. 

The  Air 

Looking  from  the  window  of  my  lecture-room  I  see  powerful 
elm  trees  rocking  in  the  wind.  Certainly  to  bend  them  so  far 
would  require  the  power  of  many  horses.  How  could  anything 
by  pushing  against  them  move  them  so  greatly  unless  it  had  a 
considerable  weight.  By  roughly  estimating  the  number  of  cubic 
feet  I  calculate  that  the  air  in  this  lecture-room  weighs  two  tons ; 
and  with  my  anemometer  I  find  that  the  wind  is  blowing  forty 
miles  an  hour  at  present,  and  even  while  I  am  saying  this  a  large 
limb  has  just  been  torn  from  the  trunk  of  one  of  the  trees.  What 
might  one  expect  if,  say,  the  two  tons  of  air  which  is  in  this 
lecture-room  should  move  at  the  rate  of  forty  miles  an  hour  and 
strike  against  anything.  If  I  roll  these  two  rubber  balls,  which 
look  alike  to  you,  upon  the  floor  and  each  comes  in  contact  with 
the  leg  of  a  chair,  you  will  readily  infer  from  what  you  see  that 
one  is  a  hollow  ball  while  the  other  is  solid,  for  one  is  deflected 
from  its  course  without  moving  the  chair  while  the  other  carries 
the  chair  with  it  some  distance.  So  when  you  see  a  freight  car 
moving  down  the  track  to  couple  with  another,  you  infer  whether 
it  is  loaded  or  empty  by  the  way  it  moves  and  by  the  power  of 
its  blow  when  it  comes  in  contact  with  the  other  car.  That  is, 
our  experience  has  taught  us  to  feel  that  the  damage  which  a 
moving  body  can  do  by  collision  depends  very  much  upon  its 
weight.  This  is  why  one  might  be  willing  to  catch  a  light  ball 
thrown  at  him  when  he  would  avoid  a  heavy  one.    But  catching 
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ball  sugi^ests  another  consideration.     One  is  willing  to  catch  a 
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ball  thrown  slowly  when  he  would  avoid  one  thrown  swiftly,  and 
we  instinctively  conclude  something  about  the  velocity  of  the 
wind  by  the  work  it  will  do.  Hence  I  found  its  velocity  by  means 
of  this  little  windmill  with  a  cyclometer  attached,  called  an 
anemometer.  When  we  speak  of  the  wind's  blowing  hard  we  are  apt 
to  think  only  of  its  velocity,  and  I  suppose  it  would  be  natural  to 
say  that  a  forty-mile  wind  was  blowing  twice  as  hard  as  a  twenty- 
mile  wind.  The  fact  is,  however,  that  a  forty-mile  wind  will  push 
four  times  as  hard  against  things  as  a  twenty-mile  wind  does. 
Some  definite  figures  will  add  to  the  interest  of  this  study.  When 
smoke  ascends  straight  we  say  there  is  no  wind.  When  the  flags 
are  just  stretched  out  the  wind  is  blowing  ten  or  twelve  miles  an 
hour.  It  is  not  difficult  to  estimate  a  twenty-mile  breeze  by  noting 
the  movement  of  the  smaller  branches  of  trees,  and  a  thirty-mile 
wind  by  noting  the  movement  of  the  larger  branches  of  the  trees, 
and  a  forty-mile  storm  wind  by  the  swaying  of  the  whole  trunks 
of  trees.  If  one  compares  his  estimates  with  the  testimony  of 
the  anemometer  for  a  time  he  will  soon  become  quite  adept.  A 
ten-mile  breeze  will  give  5  pounds  per  square  foot  of  wind  pres- 
sure for  sailing.  A  twenty-mile  breeze  will  furnish  2  pounds  per 
square  foot.  A  thirty-mile  wind  will  give  4.5  pounds  and  a  forty- 
mile  gale  will  furnish  8  pounds.  When  you  estimate  the  number 
of  square  feet  in  your  sail  and  think  of  the  number  of  pieces  of 
lead  ballast  you  are  carrying  it  readily  appears  a  dangerous  wind 
for  small  boats.  When  the  College  was  first  built  we  had  six 
window  panes  which  were  too  large  for  their  thickness  to  with- 
stand the  wind  pressure  and  one  after  another  they  smashed  in 
until  finally  we  saved  the  last  of  them  by  putting  a  sash  across 
the  middle.  Our  leaded  glass  windows  are  all  of  them  more  or 
less  concaved  by  the  wind  pressure.  The  wind  lifts  buildings 
from  their  foundations,  uproots  trees,  piles  up  great  snow  banks 
and  great  sand  dunes,  raises  mighty  waves  with  their  tons  of 
water  because  air  has  weight. 

I  should  like  to  have  you  go  with  me  and  see  a  fly  wheel  in  our 
engine-room.  The  rim  of  this  wheel  is  moving  at  the  rate  of  sixty 
miles  per  hour.  Its  surface  is  so  smooth  that  you  can  let  it  rub 
against  your  hand  without  injury,  in  spite  of  its  high  velocity. 
Standing  near  it,  as  you  now  are,  you  feel  a  wind  that  makes  you 
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hold  on  to  your  hat.  The  air  is  very  still  in  all  the  rest  of  the 
engine-room.  Now  stand  one  side  while  I  pour  some  water  upon 
this  wheel,  and  you  note  that  the  wall  of  the  room  is  now  getting 
spattered  with  that  water.  One  reason  why  the  surface  of  that 
wheel  keeps  so  bright  and  clean  is  that  the  wheel  itself  throws  off 
from  its  surface  every  bit  of  dirt  which  might  come  in  contact 
with  it.  It  is  in  like  manner  throwing  off  the  air  in  constant 
streams.  Does  not  this  make  one  realize  that  air  is  a  fluid  like 
water,  having  Vv^eight — although  invisible?  There  must  also  be 
friction  between  it  and  the  wheel.  I'll  pour  upon  this  wheel  a 
steady  stream  of  water  and  let  you  notice  it  leaving  the  wheel 
on  the  line  of  a  tangent.  You  may  like  to  remember  that  the  so- 
called  "  centrifugal  force  "  causes  things  to  fly  away  on  a  tangent 
rather  than  on  a  line  leading  directly  from  the  center.  If  you 
try  to  use  a  sling  you  will  need  to  know  this  fact.  Or  to  state  it 
still  more  in  accordance  with  our  natural  experience,  when  the 
water  gets  in  motion  it  tends  to  move  in  a  straight  line  rather 
than  around  a  curve.  This  fly  wheel  suggests  our  ventilating 
fans,  which  we  must  look  at  while  they  are  standing  still.  One  of 
these  wheels  reminds  one  of  a  water-wheel.  Can  you  not  imagine 
such  a  wheel  well  inclosed  and  revolving  rapidly  backward  throw- 
ing water  from  a  lower  reservoir  up  the  "  water  fall "  back  into 
the  mill-pond?  See  Figure  i.  If  the  wheel  were  perfectly  smooth 
at  its  rim  some  considerable  amount  of  water  would  be  thrown 
up  the  flume  by  reason  of  the  friction.  But  it  must  be  perfectly 
evident  that  the  flanges  across  the  rim  of  the  wheel  serve  still 
better  to  keep  the  stream  of  water  from  slipping  backward.  The 
result  is  that  the  stream  of  water  tends  to  keep  more  nearly  the 
velocity  of  the  wheel — just  as  a  chain  belt  working  over  a  cog 
wheel  does  less  slipping  back  than  a  leather  belt. 

Figure  i  represents  fairly  the  construction  of  the  first  one  of 
our  ventilating  fans  which  we  come  to  on  our  trip  about  the  build- 
ing. A  represents  the  intake  of  outdoor  air,  and  B  the  ducts  which 
distribute  the  air  to  the  rooms  of  the  building.  Of  course  we  shall 
return  to  this  often  when  studying  the  heating,  the  filtering  and 
the  humidifying  of  this  air.  The  other  ventilating  fans  about  the 
building  differ  from  each  other  in  minor  points,  but  chiefly  they 
differ  from  this  in  that  they  take  in  the  air  at  C  instead  of  at  A. 
The  inlet  ducts  bring  the  air  to  the  centre  of  the  wheels  along 
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the  line  of  their  axles.  The  wheels  are  of  skeleton  construction 
and  the  air  is  thrown  out  at  B  as  before,  simply  because  it  has 
weight  and  tends  to  fly  off  on  a  tangent.  It  requires  eighty-horse 
power  to  run  the  ventilating  fans  which  push  the  air  through  the 
Horace  Mann  School  building.  This  means  that  air  has  weight 
and  offers  resistance  to  motion.  It  costs  about  $50  a  day  just 
to  push  the  air  along,  which  fact  seems  appalling  when  looked  at 
in  that  way,  but  that  is  only  five  cents  a  day  for  each  pupil ;  and 
when  we  consider  that  14,406  persons  in  New  York  State  died 
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of  consumption  in  the  year  1907 — that  is,  they  died  for  want  of 
fresh  air — we  must  be  willing  to  spend  five  cents  a  day  for  fresh 
air  for  each  pupil  in  school. 

Figure  i  also  explains  the  construction  of  a  "  rotary  "  pump, 
a  form  of  pump  very  much  in  use  now  not  only  for  moving  water 
but  air,  as  particularly  in  the  case  of  vacuum  cleaners,  one  of 
which  we  will  examine  next.  The  hose  is  attached  at  A  for 
^'  suction  "  or  at  B  for  blowing. 

It  must  be  evident  that  the  stream  of  air  is  driven  on  by  the 
weight  of  the  air  behind  rather  than  by  any  such  unthinkable 
thing  as  a  pull  or  "  suction."     What  the  wheel,  or  pump,  does 
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is  to  push  the  air  from  before  it  and  the  weight  of  the  atmosphere 
moves  the  air  in  from  behind  to  keep  the  space  full.  We  are  at 
the  bottom  of  an  ocean  of  air,  and  we  may  best  appreciate  this 
condition  by  imagining  ourselves  at  the  bottom  of  an  ocean  of 
water,  because  it  appeals  to  our  senses  more  directly.  If  we  did 
live  at  the  bottom  of  an  ocean  of  water  34  feet  deep,  the  water 
would  press  upon  us  with  the  same  weight  that  our  atmosphere 
now  presses.  By  means  of  this  pressure  gauge  I  will  show  you 
that  the  pressure  of  our  atmosphere  is  15  pounds  per  square 
inch.  Of  course  the  air  is  pressing  upon-  all  sides  of  the  wheel 
of  the  vacuum  cleaner  and  when  the  wheel  moves  it  drives  a 
stream  of  air  exactly  as  it  would  water  if  submerged  in  that.  We 
shall  return  to  the  vacuum  cleaner  again  to  study  several  features 
about  it.  But  let  us  now  recall  an  experience  you  may  have  had 
while  riding  in  an  automobile  or  an  open  trolley  car.  Let  us  sup- 
pose a  quiet  day,  when  the  smoke  rises  straight  upward  (not,  by 
the  way,  because  it  is  without  weight  but  because  the  air  is  heavier 
than  it  and  pushes  it  up).  Let  us  imagine,  I  say,  a  quiet  day  when 
there  is  no  wind,  and  we  will  start  our  automobile  at  the  rate  of 
ten  miles  per  hour.  We  are  now  pushing  our  way  through  this 
quiet  air  and  we  feel  a  resistance  of  half  a  pound  per  square  foot. 
The  effect  is  the  same  as  it  would  be  if  we  stood  still  in  a  ten- 
mile  breeze.  A  small  flag  which  we  carry  stands  out  in  the  same 
manner  as  it  would  in  such  a  breeze.  Now  let  us  increase  our 
speed  to  twenty  miles  per  hour  and  hold  our  flag  with  two  hands 
across  our  line  of  motion.  We  are  now  pushing  against  the  air 
with  a  force  of  two  pounds  per  square  foot.  At  forty  miles  an 
hour  we  push  eight  pounds  per  square  foot  and  at  sixty  miles  per 
hour  we  push  eighteen  pounds  per  square  foot,  which  splits  our 
flag.  If  we  could  make  it  one  hundred  miles  per  hour  we  should 
feel  the  pressure  of  fifty  pounds  per  square  foot  exactly  as  many 
persons  have  experienced  it  in  a  hurricane.  This  experience,  upon 
reflection,  makes  one  feel  that  air  has  weight  and  occupies  space 
which  it  does  not  yield  to  other  bodies  without  resistance. 

A  windmill  operates  because  air  has  weight  and  pushes  against 
it.  If  the  windmill  is  25  feet  in  diameter  a  fifteen-mile  per  hour 
breeze  develops  one-horse  power.  The  propeller  wheel  of  an 
aeroplane  drives  the  plane  forward  because  in  its  motion  it  pushes 
against  the  air,  which  offers  the  necessary  resistance,  even  as 
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water  offers  the  necessary  resistance  to  the  propeller  of  a  steam 
boat.  The  aeroplane  lifts  itself  and  its  machinery  and  its  pas- 
sengers because  its  planes  meet  with  the  necessary  resistance  from 
the  air  as  they  cut  it  at  an  angle.  The  rising  of  a  balloon  must 
be  looked  upon  as  direct  evidence  that  air  has  weight.  The 
dirigible  balloons  which  went  up  near  the  College  a  few  months 
ago  each  contained  about  7500  cubic  feet  of  hydrogen.  This 
pushed  7500  cubic  feet  of  air  out  of  its  place.  A  cubic  foot  of 
air  weighs  1.28  ounce,  and  it  is  about  fourteen  times  as  heavy  as 
hydrogen.  Hence  the  7500  cubic  feet  of  air  displaced  weighs  about 
544  pounds  more  than  the  hydrogen  and  therefore  pushes  the 
hydrogen  up  with  that  much  force.  Hence  the  bag  of  the  balloon, 
the  car,  the  engine,  the  man  and  his  baggage,  all  together  equalled 
in  weight  not  far  from  500  pounds.  Think  how  the  fact  that  air 
is  matter  is  illustrated  by  the  inflated  foot  ball,  the  pneumatic 
tires  of  automobiles,  air  mattresses  and  cushions,  air  cushions  in 
door  checks,  air  brakes,  air  guns,  caissons,  diving  bells,  machinery 
of  all  sorts  moved  by  compressed  air  acting  like  steam.  But 
lastly  think  of  liquid  air  which  is  merely  ordinary  air  reduced 
by  cold  and  by  pressure  to  about  1-800  part  of  its  normal  volume 
and  which  weighs  a  little  more  than  water. 

The  following  is  a  portion  of  a  lecture  by  James  Ferguson, 
F.R.S.,  on  the  "  Spring  of  the  Air  "  delivered  some  one  hundred 
and  fifty  years  ago.  It  is  presented  here  as  a  good  example  of 
how  the  subject  should  be  taught  to-day — namely,  by  presenting 
the  same  phenomenon  in  many  different  ways. 

To  Show  the  Elasticity  or  Spring  of  the  Air 

14.  Tie  up  a  very  small  quantity  of  air  in  a  bladder,  and  put 
it  under  a  receiver ;  then  exhaust  the  air  out  of  the  receiver ;  and 
the  small  quantity  which  is  confined  in  the  bladder  (having  noth- 
ing to  act  against  it)  will  so  expand  itself  by  the  force  of  its 
spring,  as  to  fill  the  bladder  as  full  as  it  could  be  blown  of  com- 
mon air.  But  upon  letting  the  air  into  the  receiver  again,  it  will 
overpower  the  air  in  the  bladder,  and  press  its  sides  almost  close 
together. 

15.  If  the  bladder  so  tied  up  be  put  into  a  wooden  box,  and 
have  20  or  30  pound-weight  of  lead  upon  it  in  the  box,  and  the 
box  be  covered  with  a  close  receiver ;  upon  exhausting  the  air  out 
of  the  receiver,  that  air  which  is  confined  in  the  bladder  will  so 
expand  itself  as  to  raise  up  all  the  lead  by  the  force  of  its  spring. 
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i6.  Take  the  glass  ball  mentioned  in  the  fifth  experiment,  which 
was  left  full  of  water  all  but  a  small  bubble  of  air  at  top,  and 
having  set  it  with  its  neck  downward  into  the  empty  phial  a  a, 
and  covered  it  with  a  close  receiver,  exhaust  the  air  out  of  the 
receiver,  and  the  small  bubble  of  air  in  the  top  of  the  ball  will 
expand  itself,  so  as  to  force  all  the  water  out  of  the  ball  into  the 
phial. 

17.  Screw  the  pipe  A  B  into  the  pump-plate,  place  the  tall  re- 
ceiver G  H  upon  the  plate  c  d,  as  in  the  twelfth  experiment,  and 
exhaust  the  air  out  of  the  receiver;  then  turn  the  cock  e  to  keep 
out  the  air,  unscrew  the  pipe  from  the  pump,  and  screw  it  into 
the  mouth  of  the  copper  vessel  C  G  (Fig.  15),  the  vessel  having 
first  been  about  half  filled  with  water.  Then  open  the  cock  e 
(Fig.  11),  and  the  spring  of  the  air  which  is  confined  in  the 
copper  vessel  will  force  the  water  up  through  the  pipe  A  B  in  a 
jet  into  the  exhausted  receiver,  as  strongly  as  it  did  by  its  pres- 
sure on  the  surface  of  the  water  in  a  bason,  in  the  twelfth  ex- 
periment. 

18.  If  a  fowl,  a  cat,  rat,  mouse,  or  bird,  be  put  under  a  re- 
ceiver, and  the  air  be  exhausted,  the  animal  will  be  at  first  op- 
pressed as  with  a  great  weight,  then  grow  convulsed,  and  at  last 
expire  in  all  the  agonies  of  a  most  bitter  and  cruel  death.  But 
as  this  experiment  is  too  shocking  to  every  spectator  who  has  the 
least  degree  of  humanity,  we  substitute  a  machine  called  the  lungs- 
glass  in  place  of  the  animal. 

19.  If  a  butterfly  be  suspended  in  a  receiver,  by  a  fine  thread 
tied  to  one  of  its  horns,  it  will  fly  about  in  the  receiver,  as  long 
as  the  receiver  continues  full  of  air;  but  if  the  air  be  exhausted, 
though  the  animal  will  not  die,  and  will  continue  to  flutter  its 
wings,  it  cannot  remove  itself  from  the  place  where  it  hangs  in 
the  middle  of  the  receiver,  until  the  air  be  let  in  again,  and  then 
the  animal  will  fly  about  as  before. 

20.  Pour  some  quicksilver  into  the  small  bottle  A,  and  screw 
the  brass  collar  c  of  the  tube  B  G  into  the  brass  neck  h  of  the 
bottle,  and  the  lower  end  of  the  tube  will  be  immersed  into  the 
quicksilver,  so  that  the  air  above  the  quicksilver  in  the  bottle 
will  be  confined  there,  because  it  cannot  get  out  about  the  join- 
ings, nor  can  it  be  drawn  out  through  the  quicksilver  into  the 
tube.  This  tube  is  also  open  at  top,  and  is  to  be  covered  with 
the  receiver  G  and  large  tube  E  F,  which  tube  Is  fixed  by  brass 
collars  to  the  receiver,  and  is  close  at  the  top.  This  preparation 
being  made,  exhaust  the  air  both  out  of  the  receiver  and  its  tube ; 
and  the  air  will,  by  the  same  means,  be  exhausted  out  of  the  inner 
tube  B  C,  through  its  open  top  at  C ;  and  as  the  receiver  and  tubes 
are  exhausting,  the  air  that  is  confined  in  the  glass  bottle  A  will 
so  press  by  its  spring  upon  the  surface  of  the  quicksilver,  as  to 
force  it  up  in  the  inner  tube  as  high  as  it  was  raised  in  the  ninth 
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experiment  by  the  pressure  of  the  atmosphere ;  which  demon- 
strates that  the  spring  of  the  air  is  equivalent  to  its  weight. 

21.  Screw  the  end  C  of  the  pipe  C  D  into  the  hole  of  the 
pump-plate,  and  turn  all  the  three  cocks  d,  G,  and  H,  so  as  to 
open  the  communications  between  all  the  three  pipes  E,  F,  D  C, 
and  the  hollow  trunk  A  D.  Then,  cover  the  plates  g  and  h  with 
wet  leathers,  which  have  holes  in  their  middle  where  the  pipes 
open  into  the  plates ;  and  place  the  close  receiver  I  upon  the  plate 
g :  this  done,  shut  the  pipe  F  by  turning  the  cock  H,  and  exhaust 
the  air  out  of  the  receiver  I.  Then,  turn  the  cock  d  to  shut  out 
the  air,  unscrew  the  machine  from  the  pump,  and  having  screwed 
it  to  the  wooden  foot  L  put  the  receiver  K  upon  the  plate  h ; 
this  receiver  will  continue  loose  on  the  plate  as  long  as  it  keeps 
full  of  air;  which  it  will  do  until  the  cock  H  be  turned  to  open 
the  communication  between  thej)ipes  F  and  E,  through  the  trunk 
A  B ;  and  then  the  air  in  the  receiver  K,  having  nothing  to  act 
against  its  spring,  will  run  from  K  into  I,  until  it  be  so  divided 
between  these  receivers,  as  to  be  of  equal  density  in  both ;  and 
then  they  will  be  held  down  with  equal  forces  to  their  plates  by 
the  pressure  of  the  atmosphere ;  though  each  receiver  will  then 
be  kept  down  but  with  one-half  of  the  pressure  upon  it,  that  the 
receiver  I  had,  when  it  was  exhausted  of  air ;  because  it  has  now 
one-half  of  the  common  air  in  it  which  filled  the  receiver  K  when 
it  was  set  upon  the  plate ;  and  therefore  a  force  equal  to  half  the 
force  of  the  spring  of  common  air,  will  act  within  the  receivers 
against  the  whole  pressure  of  the  common  air  upon  their  outsides. 
This  is  called  transferring  the  air  out  of  one  vessel  into  another. 

22.  Put  a  cork  in  the  square  phial  A  and  fix  it  in  with  wax 
or  cement ;  put  the  phial  upon  the  pump-plate  with  the  wire  cage 
B  over  it,  and  cover  the  cage  with  a  close  receiver.  Then,  exhaust 
the  air  out  of  the  receiver,  and  the  air  that  is  corked  up  in  the 
phial  will  break  the  phial  by  the  force  of  its  spring,  because  there 
is  no  air  left  on  the  outside  of  the  phial  to  act  against  the  aif 
within  it. 

23.  Put  a  shrivelled  apple  under  a  close  receiver,  and  exhaust 
the  air;  then  the  spring  of  the  air  within  the  apple  will  plump 
it  out  so  as  to  cause  all  the  wrinkles  to  disappear ;  but  upon  letting 
the  air  into  the  receiver  again,  to  press  upon  the  apple,  it  will 
instantly  return  to  its  former  decayed  and  shrivelled  state. 

24.  Take  a  fresh  tgg,  and  cut  off  a  little  of  the  shell  and  film 
from  its  smallest  end,  then  put  the  tgg  under  a  receiver,  and 
pump  out  the  air ;  upon  this,  all  the  contents  in  the  tgg  will  be 
forced  out  into  the  receiver,  by  the  expansion  of  a  small  bubble 
of  air  contained  in  the  greater  end,  between  the  shell  and  film. 

25.  Put  some  warm  beer  into  a  glass,  and  having  set  it  on 
the  pump,  cover  it  with  a  close  receiver,  and  then  exhaust  the 
air.    While  this  is  doing,  and  thereby  the  pressure  more  and  more 
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taken  off  from  the  beer  in  the  glass,  the  air  therein  will  expand 
itself,  rising  up  in  innumerable  bubbles  to  the  surface  of  the  beer ; 
and  from  thence  it  will  be  taken  away  with  the  other  air  in  the 
receiver.  When  the  receiver  is  nearly  exhausted,  the  air  in  the 
beer,  which  could  not  disentangle  itself  quick  enough  to  get  off 
with  the  rest,  will  now  expand  itself  so  as  to  cause  the  beer  toi 
have  all  the  appearance  of  boiling ;  and  the  greatest  part  of  it  will 
go  over  the  glass. 

Put  some  warm  water  into  a  glass,  and  put  a  bit  of  dry  wainscot 
or  other  wood  into  the  water.  Then,  cover  the  glass  with  a  close 
receiver,  and  exhaust  the  air ;  upon  this,  the  air  in  the  wood  hav- 
ing liberty  to  expand  itself,  will  come  out  plentifully,  and  make 
all  the  water  to  bubble  about  the  wood,  especially  about  the  ends, 
because  the  pores  lie  lengthwise.  A  cubic  inch  of  dry  wainscot 
has  so  much  air  in  it,  that  it  will  continue  bubbling  for  near  half  an 
hour  together. 

Compare  this  rich  treatment  of  an  interesting  and  important 
subject  with  the  present  practice  of  confining  the  instruction  upon 
it  to  a  single  laboratory  exercise  to  prove  that  P  x  V  is  a  constant, 
leaving  the  pupil  without  any  idea  that  Boyle's  law  is  a  matter  of 
daily  experience.  Verily  Franklin  is  quite  right  when  he  says : 
"  My  experience  is,  most  emphatically,  that  a  student  may  meas- 
ure a  thing  and  know  nothing  at  all  about  it  and  I  believe  that 
the  present  high-school  courses  in  elementary  physics  in  which 
quantitative  laboratory  work  is  so  strongly  emphasized  are  al- 
together bad.  *  *  *  J  believe  that  physical  sciences  should 
be  taught  in  the  secondary  schools  with  reference  primarily  to 
their  practical  applications.  *  *  *  I  cannot  endure  a  so-called 
knowledge  of  elementary  science  which  does  not  relate  to  some 
actual  physical  condition  or  thing  *  *  *  either  you  must 
create  an  actual  world  of  the  unusual  phenomena  of  nature  by 
purchasing  an  elaborate  and  expensive  equipment  of  scientific 
apparatus,  or,  you  must  make  use  of  the  boy's  everyday  world  of 
actual  conditions  and  things." 

Physics,  as  it  is  taught  to-day,  furnishes  abundant  material  for 
an  answer  to  Dr.  Butler's  question,  "  Is  the  present-day  student 
brought  understandingly  and  with  ample  introductory  explana- 
tion into  a  new  subject,  or  is  he  hurled  into  it  and  left  to  flounder 
helplessly  until,  not  comprehending,  he  turns  from  it  in  disgust?  " 
(Educational  Review.    Vol.  38,  p.  519.) 
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Since  Ferguson's  time  the  world  has  made  mighty  advances 
in  utihzing  the  "  Spring  of  the  Air,"  but  in  the  matter  of  instruct- 
ing the  youth  on  that  point  we  have  gone  backward.  Why  do 
we  not  show  them  the  "  pressure  tank "  connected  with  the 
hydrauHc  elevator  which  is  perhaps  in  the  school  building?  The 
last  time  we  looked  at  ours,  the  pressure  gauge  stood  at  90  pounds 
and  the  water  gauge  enabled  us  to  estimate  that  the  volume  of 
the  air  had  been  reduced  to  about  one-sixth  of  its  normal  volume. 
While  we  watched  it  the  pressure  rose  and  fell  and  the  volume 
changed  inversely — exact  measurements  upon  this  law  are  out  of 
place  in  high  school.  So  are  all  gas  measurements  with  correc- 
tions for  pressure  and  temperature  changes.  To  show  the  rela- 
tionship in  round  numbers  is  quite  sufficient.  A  high-school  pupil 
ought  indeed  to  be  taught  the  folly  of  one's  saying  that  his  bicycle 
tire  burst  because  it  was  set  in  the  sun.  He  ought  to  know  that  it 
would  require  a  rise  in  temperature  of  nearly  500  degrees  F.  to 
double  its  volume  if  the  pressure  remained  constant.  He  ought 
to  know  that  a  balloon  did  not  "  fall  into  the  river  because  the 
chilly  air  of  the  river  contracted  its  gas  " ;  but  to  verify,  with  the 
usual  ado,  the  accuracy  of  the  laws  of  Boyle  and  Charles  is  out 
of  place  in  the  high  school,  not  because  the  exercise  is  too  diffi- 
cult but  because  it  crowds  out  things  of  much  more  importance. 
The  high-school  pupil  should  know  that  gas  is  measured  for 
commercial  purposes  without  reference  to  these  corrections,  and 
he  ought  to  be  able  to  estimate  how  insignificant  the  corrections 
would  be  in  his  gas  bills,  if  they  were  made. 

A  similar  illustration  of  how  principles  of  physics  may  be  well 
taught  by  calling  attention  to  a  large  number  of  familiar  experi- 
ences is  to  be  found  in  Dr.  Neil  Arnott's  book  on  "  Natural 
Philosophy  "  written  eighty  years  ago  as  follows : 

Action  and  Reaction 

If  a  man  in  one  boat  pull  at  the  rope  attached  to  another,  the 
two  boats  will  approach.  If  they  be  of  eq.ual  size  and  load,  they 
will  both  move  at  the  same  rate,  in  whichever  of  the  boats  the 
man  may  be ;  and  if  there  be  a  difference  in  the  sizes,  and  resist- 
ances, there  will  be  a  corresponding  difference  in  the  velocities, 
the  smaller  boat  moving  the  fastest. 

A  magnet  and  a  piece  of  iron  attract  each  other  equally,  what- 
ever disproportion  there  is  between  the  masses.     If  either  be 


41  ]  The  Teaching  of  Physical  Science  41 

balanced  in  a  scale,  and  the  other  be  then  brought  within  a  cer- 
tain distance  beneath  it,  the  very  same  counterpoise  will  be  re- 
quired to  prevent  their  approach,  whichever  be  in  the  scale.  If 
the  two  were  hanging  near  each  other  as  pendulums,  they  would 
approach  and  meet ;  but  the  little  one  would  perform  a  greater 
part  of  the  journey,  in  proportion  to  its  littleness. 

A  man  in  a  boat  pulling  a  rope  attached  to  a  large  ship,  seems 
only  to  move  the  boat ;  but  he  really  moves  the  ship  a  little,  for 
a  thousand  men  in  a  thousand  boats,  pulling  simultaneously  in 
the  same  way,  would  make  the  ship  meet  them  halfway. 

A  pound  of  lead  and  the  earth  attract  each  other  with  equal 
force ;  but  that  force  makes  the  lead  approach  sixteen  feet  in  a 
second  towards  the  earth,  while  the  contrary  motion  of  the  earth 
is  of  course  as  much  less  than  this  as  the  earth  is  weightier  than 
one  pound,  and  is  therefore  unnoticed.  Strictly,  however,  it  is 
true,  that  even  a  feather  falling  lifts  the  earth  towards  it,  and 
that  a  man  jumping  kicks  the  earth  away. 

A  spring,  unbending  between  two  equal  bodies,  throws  them 
off  with  equal  velocity ;  if  between  bodies  of  different  magnitudes, 
the  velocity  is  greater  in  the  smaller  body,  and  in  exact  propor- 
tion to  the  smallness. 

On  firing  a  cannon,  the  gun  recoils  with  as  much  motion  or 
momentum  in  it  as  the  ball  has ;  but  the  momentum  in  the  gun 
being  diffused  through  a  greater  mass,  the  velocity  is  small,  and 
easily  checked. 

The  recoil  of  a  light  fowling-piece  will  hurt  the  shoulder,  if 
the  piece  be  not  held  close  to  it. 

A  ship  in  chase,  by  firing  her  bow  guns,  retards  her  motion; 
by  firing  from  the  stern  she  quickens  it. 

A  ship  firing  a  broadside,  heels  or  inclines  to  the  other  side. 

A  vessel  of  water  suspended  by  a  cord  hangs  perpendicularly ; 
but  if  a  hole  be  opened  on  one  side,  so  as  to  allow  the  water  to 
jet  out  there,  the  vessel  will  be  pushed  to  the  other  side  by  the  re- 
action of  the  jet,  and  will  so  remain  while  it  flows.  If  the  hole 
be  oblique,  the  vessel  will  turn  round  constantly. 

A  vessel  of  water  placed  upon  a  floating  piece  of  plank,  and 
allowed  to  throw  out  a  jet,  as  in  the  last  case,  moves  the  plank 
in  the  opposite  direction. 

A  steam-boat  may  be  driven  by  making  the  engine  pump  or 
squirt  water  from  the  stern,  instead  of,  as  usual,  moving  paddle 
wheels.  There  is  a  loss  of  power,  however,  in  this  mode  of  ap- 
plying it,  as  will  be  explained  under  the  head  of  "  Hydraulics." 

A  man  floating  in  a  small  boat,  and  blowing  strongly  with  a 
bellows  toward  the  stern,  pushes  himself  onwards  with  the  same 
force  with  which  the  air  issues  from  the  bellows  pipe. 
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A  sky-rocket  ascends,  because,  after  it  is  lighted,  the  lower 
part  is  always  producing  a  large  quantity  of  aeriform  fluid,  which, 
in  expanding,  presses  not  only  on  the  air  below,  but  also  on  the 
rocket  above,  and  thus  lifts  it.  The  ascent  is  aided  also  by  the 
recoil  of  the  rocket  from  the  part  of  its  substance,  which  is  con- 
stantly being  shot  downwards. 

He  was  a  foolish  man  who  thought  he  had  found  the  means 
of  commanding  always  a  fair  wind  for  his  pleasure-boat,  by  erect- 
ing an  immense  bellows  in  the  stern.  The  bellows  and  sails  acted 
against  each  other,  and  there  was  no  motion ;  indeed,  in  a  perfect 
calm,  there  would  be  a  little  backward  motion,  because  the  sail 
would  not  catch  all  the  wind  from  the  bellows. 

A  man  using  an  oar,  or  a  steam-engine  turning  paddle  wheels, 
advances  exactly  with  the  force  that  drives  the  water  astern. 

A  swimmer  pressing  the  water  downwards  and  backwards  with 
his  hands,  is  sent  forwards  and  upwards  with  the  same  force  by 
the  re-action  of  the  water. 

And  a  bird  flying  is  upheld  with  exactly  the  force  with  which 
it  strikes  the  air  in  the  opposite  direction. 

A  man  pushing  against  the  ground  with  a  stick,  may  be  con- 
sidered as  compressing  a  spring  between  the  earth  and  the  end  of 
his  stick,  which  spring  is  therefore  pushing  up  as  much  as  he 
pushes  down ;  and  if,  at  the  time,  he  were  balanced  in  the  scale 
of  a  weighing  beam,  he  would  find  that  he  weighed  just  as  much 
less  as  if  he  were  pressing  with  his  stick. 

Thus  an  invalid,  on  a  spring  plank  or  chair,  who  causes  his  body 
to  rise  and  fall  through  a  great  range,  by  a  trifling  downward 
pressure  of  his  hand  on  a  staff  or  on  a  table,  and  thus  obtains 
the  advantage  of  almost  passive  exercise,  is  really  lifting  himself 
while  he  presses  downward. 

When  a  child  cries,  on  knocking  his  head  against  a  table  or  a 
pane  of  glass,  it  is  common  to  tell  him,  and  it  is  true,  that  he  has 
given  as  hard  blows  as  he  has  received ;  although  his  philosophy, 
attending  chiefly  to  results,  probably  blames  the  table  for  his  head 
hurt,  and  his  head  for  the  glass  broken. 

The  difference  of  momentum  acquired  in  a  fall  of  one  foot  or 
of  several,  is  well  known ;  the  corresponding  intensities  of  re- 
action are  unpleasantly  experienced  by  a  man  who,  in  sitting 
down,  is  quietly  received  into  a  chair,  or  who  unexpectedly  reaches 
the  floor  where  he  supposed  a  chair  to  be. 

What  motion  the  v/ind  has  given  to  a  ship,  it  has  itself  lost, 
that  is  to  say,  the  ship  has  re-acted  on  the  moving  air ;  as  is  seen 
when  one  vessel  is  becalmed  under  the  lee  of  another. 

When  a  billiard  ball  strikes  directly  another  ball  of  equal  size, 
it  stops,  and  the  second  ball  proceeds  with  the  whole  velocity 
which  the  first  had — the  action  which  imparts  the  new  motion 
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here  Seing  equal  to  the  re-action  which  destroys  the  old.  Although 
the  transference  of  motion,  in  such  a  case,  seems  to  be  instan- 
taneous, the  change  is  really  progressive,  and  is  as  follows :  The 
approaching  ball,  at  a  certain  point  of  time,  has  just  given  half 
of  its  motion  to  the  other  equal  ball,  and  if  both  were  of  soft  clay, 
they  would  then  proceed  together  with  half  the  original  velocity ; 
but,  as  they  are  elastic,  the  touching  parts  at  the  moment  sup- 
posed, are  compressed  like  a  spring  between  the  balls,  and  by  then 
expanding,  and  exerting  force  equally  both  ways,  they  double  the 
velocity  of  the  foremost  ball,  and  destroy  altogether  the  motion 
in  the  other. 

If  a  billiard  ball  be  propelled  against  the  nearest  one  of  a  row 
of  balls  equal  to  itself,  it  comes  to  rest  as  in  the  last  case  described, 
while  the  farthest  ball  of  the  row  darts  off  with  its  velocity,  the 
intermediate  balls  having  each  received  and  transmitted  the  motion 
in  a  twinkling,  without  appearing  themselves  to  move. 

Controlling  Fires 

During  all  the  life  of  man  upon  the  earth,  down  to  even  the 
last  century,  fires  have  been  Httle  understood.  They  have  in- 
spired awe  and  terror  and  have  been  objects  of  superstitious 
veneration. 

It  is  to  be  noted  that  men  know  facts  a  long  time  before  they 
acquire  the  habit  of  acting  according  to  that  knowledge.  Do  all 
people  know  that  air  makes  the  fire  burn?  How  shall  we  in- 
terpret the  following  incident,  which  is  typical  of  hundreds  of 
others  occurring  daily? 

", While  preparing  her  husband's  dinner  on  a  gas-range  in  the 

kitchen  of  their  home,  Mrs.  placed  the  sleeve  of  her 

dress  too  near  the  gas  flame  and  was  soon  a  mass  of  flames.  As 
her  husband  reached  the  kitchen  door  he  saw  his  wife  run  out  into 
the  hall  screaming  wildly.  She  ran  down  the  stairway,  shedding 
flaming  fragments  of  her  dress  as  she  went.  The  husband  did  not 
overtake  her  until  she  had  reached  the  hallway  of  the  first  floor, 
and  was  trying  to  open  the  door  to  go  into  the  street.  He  rolled 
her  on  the  floor,  and  stripped  the  remnants  of  the  burning  dress 
from  her  body.  In  the  meantime  the  pieces  of  burning  cloth  had 
ignited  the  stair  carpet  between  the  second  and  third  floors,  and 
the  hall  began  to  fill  with  smoke.  The  other  tenants  were  aroused, 
and  while  one  went  to  summon  an  ambulance  another  turned  in 

an  alarm  of  fire.    At  the  hospital  Mrs. is  said  to  be  in 

a  serious  condition." 

A  most  common  headline  in  the  daily  news  is  Burned  in  the 
Sight  of  Many.    Two  recent  accounts  tell  of  women  stepping  upon 
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matches  upon  the  sidewalk,  and  while  their  clothes  were  in  flame, 
not  one  of  the  onlookers  knew  what  to  do  except  to  call  a  fire- 
engine  or  a  policeman. 

Little  children  whose  clothes  have  caught  fire  are  seized  in  the 
arms  of  distracted  mothers  who  run  about  with  them  doing  noth- 
ing but  fanning  the  flames. 

We  continue  to  build  costly  structures  of  kindling  wood,  on 
which  as  a  matter  of  course  we  pay  excessive  rates  of  insurance, 
oblivious  of  the  fact  that  a  considerable  number  of  these  build- 
ings become  annually  the  funeral  pyres  of  multitudes.  Our  an- 
nual loss  by  fire  in  the  United  States,  including  cost  of  fire  de- 
partments and  cost  of  insurance,  exceeds  two  hundred  million 
dollars,  and,  is  equal  to  that  of  all  other  countries  combined. 

The  art  of  controlling  fires  requires  that  one  should  know  how 
to  build  them,  to  regulate  them,  and  to  extinguish  them  at  will. 
A  fireman  in  a  large  building  may  save  or  waste  many  times  his 
wages  according  as  he  understands  the  control  of  fires.  It  is  a 
case  where  beyond  all  doubt  the  most  expensive  men  are  the 
cheapest. 

The  management  of  gas  and  gasoline-engines  requires  first  of 
all  a  knowledge  of  combustion.  If  each  person  had  a  practical 
knowledge  of  combustion,  such  as  any  person  beyond  the  primary- 
school  age  may  acquire,  nine-tenths  of  the  destructive  fires  would 
not  occur,  and  half  the  fuel,  now  wasted  by  the  ignorant  stoking 
of  stoves  and  furnaces,  would  be  saved. 

A  course  in  chemistry  may  teach  one  to  say  "  oxygen  is  a  sup- 
porter of  combustion  "  without  adding  anything  to  his  stock  of 
useful  knowledge  about  combustion.  He  may  increase  his  erudi- 
tion by  "  0=16  "  and  "  Sp.  gr .=1.1056"  etc.,  without  being  any 
wiser  to  act  in  case  of  the  house  being  on  fire.  Suppose  we  invert 
a  bottle  over  a  burning  candle.  The  flame  burns  for  a  short  time 
and  then  goes  out.  Lift  the  bottle,  light  the  candle  and  replace 
the  bottle.  The  flame  is  immediately  extinguished.  Before  the 
experiment  the  bottle  contained  air,  which  consists  of  nitrogen, 
etc.,  80  per  cent.,  and  oxygen  20  per  cent. ;  after  the  experiment 
it  contained  nitrogen,  etc.,  80  per  cent.,  oxygen  15  per  cent,  and 
carbon  dioxide  5  per  cent.  The  presence  of  the  latter  gas  is 
shown  by  pouring  a  little  lime-water  into  the  bottle.  Note  that 
it  turns  the  lime-water  milk  white.    Air  in  which  one-quarter  of 
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the  oxygen  has  been  replaced  by  carbon  dioxide  will  extinguish 
a  flame.  It  will  also  extinguish  life.  Hence  a  lantern  is  lowered 
into  old  wells  to  determine  whether  it  would  be  safe  for  a  man 
to  descend  into  them.  The  air  which  comes  from  one's  lungs  is 
very  nearly  like  that  in  the  bottle  after  the  above  experiment. 
A  bottleful  of  air  from  the  lungs  will  extinguish  a  candle 
flame. 

From  the  beginning  of  history  to  the  time  of  the  Swedish 
chemist  Stahl,  in  the  latter  part  of  the  seventeenth  century, 
fire  was  considered  an  element.  For  about  one  hundred 
years  previous  to  the  researches  of  the  French  chemist  La- 
voisier, in  1878,  it  was  believed  that  fuels  were  composed  of 
ashes  and  a  ghostly  thing  called  phlogiston.  Combustion  ac- 
cording to  this  theory  was  the  art  of  decomposing  the  fuels 
and  setting  free  the  phlogiston.  We  now  know  that  fuels  in 
burning  unite  with  the  oxygen  of  the  air,  forming  new  compounds. 
For  example,  when  we  burn  in  an  ordinary  furnace  15  tons 
of  coal  the  furnace  also  consumes  about  32  tons  of  oxygen  from 
the  air,  and  pours  out  into  the  air  about  44  tons  of  carbon  dioxide 
gas,  leaving  behind  about  3  tons  of  ashes.  These  figures,  although 
not  exact,  are  intended  to  convey  two  ideas:  (i)  that  combustion 
is  a  union  of  oxygen  with  fuels,  and  (2)  that  the  process  neither 
destroys  nor  creates  matter,  but  merely  changes  combinations  of 
matter.  The  oxygen  is  quite  as  much  fuel  as  the  coal  is.  It  is 
very  fortunate  that  the  steamer  has  to  carry  only  about  one-third 
of  the  fuel  it  must  burn,  and  fortunate  that  by  far  the  largest 
part  of  the  products  of  combustion  dispose  of  themselves.  Merely 
to  shovel  the  coal  into  the  furnace  and  the  ashes  out  is  a  suffi- 
ciently large  task. 

In  the  case  of  the  candle,  and  also  in  the  case  of  the  coal,  water 
vapor  is  produced  as  a  product  of  combustion  along  with  the 
carbon  dioxide.  It  may  be  noticed  that  when  the  bottle  is  first 
inverted  over  the  candle  a  slight  cloud  of  moisture  forms  upon 
the  cool  glass. 

Breathe  into  a  wide-mouthed  bottle  and  notice  first  the  moisture 
gather  upon  the  sides  of  the  glass,  and  afterwards  add  lime-water 
to  show  the  presence  of  the  carbon  dioxide  produced. 

Our  foods  correspond  to  fuels  and  we  take  in  also  oxygen  as 
a  food  or  a  fuel.    By  a  process  analogous  to  combustion  we  cause 
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oxygen  to  unite  with  these  foods  producing  water  vapor,  carbon 
dioxide  and  heat  for  our  bodies. 

When  a  bottle  of  oxygen  is  placed  over  a  burning  candle,  the 
candle  of  course  burns  brighter  and  longer  but  goes  out  before 
all  the  oxygen  is  exhausted.  The  contents  of  the  bottle  now  act 
as  a  fire  extinguisher  although  it  contains  as  much  oxygen  as 
ever.  Part  of  the  oxygen  is  now  bound  in  chemical  union  with 
carbon  from  the  candle,  and  the  oxygen  which  is  free  does  not 
constitute  a  sufficiently  large  portion  of  the  whole  to  support  com- 
bustion. The  presence  of  carbon  dioxide  and  water  vapor  may 
be  shown  as  before. 

As  might  be  expected,  many  things  burn  vigorously  in  pure 
oxygen  which  burn  but  slowly  or  not  at  all  in  the  air,  since  the 
air  is  greatly  diluted  oxygen.  A  thin  strip  of  iron  may  be  burned 
with  great  vigor  in  oxygen.  The  reddish-brown  powder  which 
will  be  found  covering  the  sides  of  the  bottle  after  the  close  of 
this  experiment  is  iron  rust.  It  weighs  considerably  more  than 
the  iron  which  was  burned  and  the  increase  of  weight  represents 
the  oxygen  which  was  burned.  Combustion  and  rusting  differ 
only  in  the  rapidity  of  the  action.  Combustion  is  rapid  rusting, 
and  rusting  is  slow  combustion.  Both  are  called  oxidation  and 
the  products  are  called  oxides.  The  oxidation  of  our  foods  in 
our  bodies  is  slow — more  like  rusting  than  combustion. 

We  cover  iron  with  various  things  to  prevent  the  oxygen  of 
the  air  from  rusting  it.  It  is  covered  with  tin  in  the  tin  ware  of 
the  kitchen,  with  zinc  in  the  case  of  "  galvanized  "  iron,  with 
nickel,  with  porcelain,  with  paint,  with  grease,  with  vaseline, 
etc. 

Drop  a  match  into  a  flask  and  warm  the  flask  gently,  the  com- 
bustion of  the  match  begins  at  its  phosphorus  end  at  a  very  low 
temperature.  After  the  flame  has  gone  out  put  the  charred  por- 
tion of  the  match  into  another  flask  and  heat.  It  will  be  found 
to  have  a  very  much  higher  kindling  temperature  than  before, 
but  nevertheless  it  has  a  kindling  temperature.  Before  matches 
were  invented  about  one  hundred  years  ago,  people  were  greatly 
troubled  to  start  a  fire.  It  was  so  difficult  to  raise  fuels  to  the 
kindling  temperature  that  generally  they  preferred  to  keep  a 
"  seed  of  fire  "  over  from  one  time  to  another,  and  would  usually 
borrow  fire  from  their  neighbors  rather  than  go  to  the  trouble 
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of  starting  a  new  one,  which  must  be  done  by  striking  sparks  with 
a  flint  and  file  and  igniting  tinder. 

Explosive  mixtures.  Fill  a  32-ounce  narrow-mouthed  bottle 
with  a  mixture  of  one  part  illuminating  gas  to  five  parts  of  air. 
Explode.  Try  other  proportions  and  see  how  narrow  is  the  limit 
for  explosion.  Note  that  in  the  case  of  an  explosion  the  flame 
shoots  through  the  whole  mass  instantly,  each  small  portion  of 
gas  having  next  to  it  the  oxygen  necessary  for  combustion,  and 
the  burning  of  any  part  heats  the  neighboring  parts  to  their  kind- 
ling temperature.  The  kindling  temperature  of  the  mixture  is 
about  as  hot  as  red-hot  iron.  Our  experience  teaches  us  that  gas 
may  leak  into  the  air  until  the  odor  is  very  strong  without  its 
being  possible  to  explode  it  with  a  flame.  The  fact  is  that  if,  in 
a  mixture  of  gas  and  air,  the  gas  constitutes  much  less  than  one- 
seventh  or  more  than  one-fifth  of  the  mixture  an  explosion  can- 
not take  place.  When  the  best  proportions  are  reached  the  color 
of  the  flame  during  explosion  is  blue  like  that  of  a  gas  stove  or  a 
Bunsen  burner. 

In  a  32-ounce  narrow-mouthed  bottle  put  four  drops  of  gaso- 
line ;  cork  and  let  it  mix  with  the  air  in  the  bottle  and  finally  ex- 
plode it.  It  will  be  found  that  a  drop  or  two  more  or  less  will 
prevent  the  explosion.  If  less,  nothing  will  happen ;  if  more,  the 
contents  of  the  bottle  will  quietly  burn  at  the  mouth. 

It  is  a  marvel  that  a  small  two-horse-power  marine  engine  may 
explode  1000  times  a  minute,  when  it  is  considered  that  for  each 
explosion  4  drops  of  gasoline  must  be  vaporized,  the  vapor  must 
be  thoroughly  mixed  with  about  one  quart  of  air,  the  products  of 
the  previous  explosion  must  be  swept  out  of  the  cylinder,  the 
fresh  mixture  must  be  taken  in  and  compressed  to  about  one-fifth 
of  its  original  volume,  and  at  the  right  instant  an  electric  spark 
must  be  produced  to  raise  a  portion  of  the  mixture  to  its  kindling 
temperature.  When  one  considers  that  all  of  this  must  be  re- 
peated one  thousand  times  a  minute,  it  is  not  strange  that  those 
who  first  proposed  such  a  machine  were  considered  erratic. 

Try  four  drops  of  kerosene  in  place  of  the  gasoline.  It  will 
not  explode  simply  because  kerosene  is  not  volatile  at  ordinary 
temperature  and,  in  spite  of  all  we  hear  to  the  contrary,  kerosene 
lamps  do  not  explode.  Now  place  the  bottle  containing  four  drops 
of  kerosene  and  air  in  a  kettle  of  hot  water  heated  to  at  least 
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150  degree  F.,  and  at  that  temperature  the  kerosene  will  be  found 
to  be  volatile  like  gasoline.  After  a  few  minutes  it  may  be  ex- 
ploded. Gas  stoves,  Bunsen  burners  and  Welsbach  lamps  are  all 
devices  for  getting  as  near  to  the  explosive  mixture  as  possible 
without  quite  reaching  it.  When  the  mixture  comes  within  the 
narrow  limits  of  from  14  per  cent,  to  20  per  cent,  gas,  the  flame 
"  strikes  back."  If  the  proportion  of  gas  is  much  above  20  per 
cent,  the  flame  becomes  yellow  and  is  not  so  hot.  A  larger  supply 
of  air  is  needed  to  give  more  perfect  combustion  and  therefore 
more  heat  and  no  formation  of  smoke  or  other  partially  burned 
products. 

The  purpose  of  all  draughts  and  dampers  about  stoves  and 
furnaces  is  to  regulate  the  supply  of  air  and  therefore  the  rate 
of  combustion. 

Teachers  College  is  now  burning  6,500  tons  of  coal  a  year.  The 
engines  and  radiators  call  for  a  certain  number  of  heat  units  per 
year.  A  little  bad  management  of  the  fires  might  result  in  send- 
ing the  products  of  combustion  up  the  chimney  half  burned  and 
require  double  the  consumption  of  coal  to  produce  the  same  result. 
The  coal  bill  would  then  of  course  be  increased  about  $15,000, 
and  this  is  not  the  whole  story,  but  enough  for  our  present  pur- 
pose. 

In  fighting  a  fire  at  its  start,  the  one  thing  to  do  is  to  make  it 
smother  itself  as  the  candle  did  in  the  bottle  in  our  first  experi- 
ment. An  ordinary  living  room  does  not  contain  oxygen  enough 
to  burn  up  five  pounds  of  wood.  If  the  doors  and  windows  are 
closed  perfectly  tight,  a  fire  burning  in  a  pile  of  dry  kindlings 
in  such  a  room  will  smolder  for  a  time  and  go  out  precisely  as 
the  candle  did  in  the  bottle  of  the  first  experiment. 

Some  years  ago  I  had  the  good  fortune  to  hold  in  check  for 
two  hours  a  fire  which  had  started  upon  a  pile  of  kindlings  in 
the  basement  of  a  school  building  full  of  pupils.  The  fire  had  a 
good  start  before  it  was  discovered  and  the  pile  of  kindlings  was 
large.  When  the  windows  and  doors  were  closed  it  smoldered 
down,  almost  checked  by  its  own  smoke,  but  enough  air  leaked 
into  the  room  to  keep  a  seed  of  fire,  which  started  up  into  a  lively 
blaze  whenever  the  door  was  opened.  There  was  no  water  except 
such  as  might  be  brought  in  pails.  Having  marshalled  out  the 
pupils,  we  gathered  a  good  many  pails  of  water  in  the  room  above 
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and  prepared  to  cut  a  hole  throug-h  the  floor  with  an  ax,  know- 
ing that  the  moment  the  hole  was  cut  our  water  must  completely 
extinguish  the  fire,  or  it  would  envelop  the  whole  building  in 
flames  very  quickly.  The  hole  was  cut,  the  water  was  successfully 
applied  and  the  fire  was  extinguished,  when  it  was  found  that  al- 
though a  considerable  portion  of  the  kindlings  had  been  blackened, 
none  had  been  thoroughly  charred. 

This  experience  should  be  compared  with  another  in  which  a 
fire  was  discovered  in  the  early  morning  in  the  basement  of  an 
apartment  house.  The  maid  in  the  basement  rushed  outdoors, 
leaving  the  door  open,  and  shouted  "  Fire  !  "  Those  upstairs,  when 
they  attempted  to  descend,  found  smoke  in  the  halls,  and  returned 
to  open  their  windows  and  shout  "  Fire !  "  Before  the  fire  depart- 
ment could  arrive  the  building  was  in  flames  and  eight  persons 
were  burned  to  death. 

In  an  iron  kettle,  put  some  gasolene  and  set  fire  to  it.  When 
the  flame  is  burning  high,  lay  over  it  the  pot  lid.  The  fire  is  in- 
stantly extinguished  because,  no  matter  how  combustible  it  is, 
it  cannot  burn  without  the  requisite  oxygen.  Compare  this  with 
what  happened  not  long  ago.  A  woman  was  heating  a  pot  of  fat 
for  frying  crullers,  when  it  took  fire.  She  heroically  seized  the 
flaming  pot  by  its  bail  and  rushed  to  the  sink  and  turned  a  stream 
of  water  into  the  burning  fat,  which  of  course  went  to  the  bottom, 
floated  the  fat  and  distributed  the  fire  all  over  the  kitchen. 

A  burning  kerosene  lamp  was  upset  in  the  midst  of  books  and 
paper  piled  upon  a  library  table.  No  one  was  home  but  children. 
The  oldest  boy  ordered  his  younger  brothers  and  sisters  to  bring 
him  all  the  rugs  they  could  lay  hold  of.  He  stationed  one  child 
to  keep  the  library  door  shut,  while  he,  holding  his  breath,  rushed 
'in  and  laid  a  rug  over  the  fire  and  came  out  to  get  a  breath  iof 
fresh  air.  This  performance  was  repeated  until  the  fire  was  entirely 
out. 

A  little  girl  was  playing  on  the  lawn  near  where  her  brothers 
were  celebrating  the  Fourth  of  July,  when  a  firecracker,  thrown 
into  her  lap,  set  fire  to  her  dress.  Her  mother,  who  was  looking 
on  from  the  piazza,  caught  her  in  her  arms  and  rushed  with  her 
into  the  house,  where  the  fire  was  finally  extinguished,  but  not 
until  the  child  had  been  fatally  burned. 
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A  four-year  old  girl  played  with  a  match  until  it  took  fire,  and 
in  her  fright  she  dropped  it  into  her  lap.  No  one  was  in  the 
room  with  her  at  the  time,  but  soon  after  her  mother  came  in  and 
found  the  child  holding  her  dress  gathered  into  a  tight  wad  in  her 
lap.  When  she  induced  her  to  release  it  she  found  a  hole  nearly 
a  foot  square  burned  out  of  the  front  of  the  dress,  but  no  other 
damage  done — not  even  were  the  little  hands  burned  at  all.  She 
had  many  times  been  taught  what  to  do  if  her  clothes  caught  fire. 

Most  fire  extinguishers  are  devices  for  producing  carbon  diox- 
ide. With  this  they  smother  small  fires  by  pouring  into  the  atmos- 
phere around  them  enough  of  the  gas  to  reduce  the  proportion  of 
oxygen  below  15  per  cent. 

Streams  of  water,  when  thrown  in  sufficient  quantity,  as  by 
fire  engines,  extinguish  large  fires  both  by  cooling  the  fuel  below 
its  kindling  temperature  and  by  diluting  the  air  with  steam  until 
the  proportion  of  oxygen  falls  below  15  per  cent. 

One  of  the  most  effective  ways  of  extinguishing  a  fire  is  to 
separate  the  burning  fuel  into  small  portions.  Thus  a  consider- 
able fire  in  a  fireplace  may  be  quickly  extinguished  by  merely  dis- 
tributing apart  from  each  other  the  burning  embers.  Their  mutual 
heat  is  required  to  keep  them  above  the  kindling  temperature.  A 
shovelful  of  burning  coals  when  taken  from  the  furnace  soon  cool 
below  their  kindling  temperature.  The  heat  of  the  rest  of  the  coal 
is  necessary  to  keep  them  burning. 

The  fireman's  ax  and  pick  enable  him  to  extinguish  fire  by 
separating  in  small  pieces  the  burning  parts  of  wood  in  floor  or 
wainscot  of  buildings.  When  thus  treated  the  wood  soon  falls 
below  its  kindling  temperature. 

Eggs 

Problems  to  be  solved  by  the  pupils,  mostly  by  experiments 
at  home  or  in  the  laboratory. 

I.  May  we  determine  the  age  of  an  tgg  by  its  specific  gravity? 
Procure  an  egg  laid  within  24  hours.  Write  its  date  upon  it  and 
place  a  number  upon  it  to  designate  it.  Attach  a  thread  to  its 
large  end  by  a  little  sealing  wax.  (If  you  cannot  think  why  it 
should  be  attached  to  the  large  end  rather  than  the  small  end, 
try  it  attached  to  the  small  end  and  continue  with  it  so  until  you 
get  an  answer  to  the  question.)     Find  the  specific  gravity  of  the 
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«gg  and  weigh  it  each  day  thereafter  for  a  month  or  six  weeks. 
The  tgg  may  be  kept  in  the  laboratory  or  any  living  room  all 
this  time.  See  if  you  note  any  connection  between  the  weight  of 
the  tgg  and  the  state  of  the  weather  each  day.  Some  of  our 
records  are  as  follows : 

Egg  No.  6,  Feb,  3,  1909.    Wt.  in  air,  60.17  gms.    Wt.  in  water, 
3.35  gms.    Sp.  Gr.  1.059. 
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On  Feb.  22nd  it  floated  on  water.  It  was  not  dipped  in  water 
after  Feb.  3rd.    The  date  when  this  egg  was  laid  was  not  known. 

On  clear  days  it  lost  more  than  on  damp  days. 

This  egg  was  broken  on  Feb.  24th  and  appeared  to  be  perfectly 
fresh.  It  was  allowed  to  dry  naturally  for  two  days  and  then  was 
rubbed  up  to  a  powder,  which  is  still  in  good  condition  (Jan.  12, 
1910). 

Egg  No.  I,  laid  Feb.  25,  1909.  Wt.  58.62  gms.  Wt.  in  water, 
6.06  gms.  Sp,  Gr.  1.115,  On  April  7th  it  weighed  52.46  gms, 
and  floated  on  water.  It  lost  an  average  of  .15  gm.  a  day  and 
required  41  days  for  it  to  become  light  enough  to  float.  It  was 
a  yellow  egg  and  apparently  rather  thick  shelled.  Grocers  report 
that  yellow  eggs  are  preferred  in  the  Boston  market  and  white  eggs 
are  preferred  in  the  New  York  market. 

Egg  No.  3.  Wt.  53.72,  Sp.  Gr.  1.096.  Average  loss  in 
wt.  per  day  ,17  gm.    Floated  in  28  days. 

Egg  No.  3.  Wt.  44.89.  Sp.  Gr.  1.091.  Average  loss  in 
wt.  per  day  .1  gm.    Floated  in  34  days. 
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Egg  No.  4.  Wt.  62.06.  Sp.  Gr.  1.098.  Average  loss  in 
wt.  per  day  .15  gm.    Floated  in  T^y  days. 

Eggs  Nos.  I  to  4  were  all  laid  within  24  hours  of  the  beginning 
of  the  experiments  with  them. 

These  eggs  differ  so  much  in  specific  gravity  (from  1.091  to 
I.I  15)  and  the  rate  of  evaporation  from  them  is  so  different  (from 
.11  to  .17)  that  the  age  could  not  have  been  told  at  all  closely 
by  the  specific  gravity.  This  much  however  may  be  concluded 
from  our  experiments :  all  fresh  eggs  sink  in  water.  Eggs  which 
float  in  water  are  at  least  a  month  or  six  weeks  old  and  have  been 
kept  in  a  dry  room  (except  that  infected  eggs  may  spoil  in  ai 
fortnight,  generate  hydrogen  sulphide  gas,  and  float).  Eggs 
which  are  not  infected  (and  few  appear  to  be)  do  not  spoil.  They 
simply  dry  up.  The  air  space  appears  at  the  big  end  and  grows 
larger  and  larger. 

The  average  tgg  must  lose  about  5  gms.  before  it  will  float,  and 
this  will  require  about  five  weeks  in  dry  atmosphere.  Eggs  may 
be  kept  in  moist  atmosphere  without  losing  weight,  or  put  to  soak 
in  water  and  again  recover  weight  which  they  may  have  lost. 

Eggs  are  sometimes  dipped  in  a  diluted  solution  of  water-glass 
to  prevent  evaporation  and  also  to  prevent  infection.  Some  per- 
sons preserve  them  by  dipping  them  in  boiling  water  for  a  second. 

A  newly  laid  tgg  not  only  sinks  in  water  but  lies  down  flat  on 
its  side.  After  a  week  or  two,  if  it  is  kept  in  dry  air,  the  large 
end  will  rise  a  little  when  it  is  put  in  water,  on  account  of  the 
development  of  the  air  space  in  that  end.  In  three  or  four  weeks 
it  will  stand  on  its  small  end  at  the  bottom  of  a  tumbler  of  water. 
In  four  to  six  weeks  it  will  float  on  water.  An  tgg  that  is  re- 
cently laid  will  sink  in  a  solution  of  one  teaspoonful  of  salt  in  a 
tumbler  of  water. 

Put  hydrochloric  acid  upon  a  piece  of  eggshell.  Pass  the  gas 
into  lime  water.  Put  some  white  of  egg  into  alcohol.  Find  the 
temperature  at  which  the  white  of  an  tgg  coagulates.  Heat  some 
white  of  egg  in  a  test  tube  with  a  strip  of  lead  paper  at  its  mouth. 
Action  on  silver  spoons.  Why  does  a  dropped  tgg  cook  quicker 
than  an  egg  in  the  shell?  How  does  it  happen  that  an  egg  put 
into  boiling  water  in  a  small  cup  to  cook  four  minutes  is  soft 
boiled  while  if  put  into  a  large  vessel  of  boiling  water  for  the 
same  time  may  be  well  done  ?    Dissolve  out  some  of  the  fat  from 
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the  yolk  of  an  tgg  by  means  of  ether.  Produce  some  black  char- 
coal from  the  white  of  an  egg.  Weigh  the  white  of  an  tgg  in  an 
evaporating  dish.  Let  it  dry  two  days  and  when  it  is  thoroughly 
dry  weigh  again  to  find  out  what  proportion  of  it  was  water. 

As  good  examples  of  how  the  teaching  of  physics  and  chemistry 
is  being  vitalized  by  some  of  the  best  teachers  of  to-day,  I  present 
the  following  papers  which  their  authors  have  kindly  furnished 
me  for  this  purpose. 

The  Cost  of  One  Candle  Power  Hour 
(By  Charles  R.  Allen,  New  Bedford,  Mass.) 

This  experiment,  as  a  group  exercise,  is  useful  in  connection 
with  class  work  on  lighting  devices  as  we  find  them  in  modern 
houses.  While  the  apparatus  seems  rather  expensive,  it  can 
often  be  borrowed,  and  has  the  advantage  of  bringing  the  class 
in  contact  with  some  commercial  devices  as  actually  used,  as  well 
as  raising  the  question  of  cost. 

The  apparatus  was  mainly  borrowed  from  the  local  company 
and  consisted  of  a  commercial  house  meter  for  electricity,  a  com- 
mercial arc  lamp,  a  Cooper  Hewett  lamp,  and  a  bank  of  six  16 
c.  p.  incandescent  lamps.  These  were  connected  so  that  the  cur- 
rent for  any  one  could  be  fed  through  the  meter.  A  "  test "  gas- 
meter,  a  fish-tail  burner,  and  a  mantle  burner  were  fitted  in  the 
same  way  for  gas,  while  a  candle  and  a  small  kerosene  lamp,  with 
scales  and  weights,  came  from  the  regular  equipment. 

The  candle  power  of  each  lamp  as  claimed  by  the  company,  the 
cost  of  electricity,  per  K.W.H.,  of  gas  per  1000  cu,  ft.,  of  candles 
and  of  oil  per  pound,  were  given,  and  written  on  the  board.  Two 
pupils  working  together  were  asked  to  do  one  of  the  following : 

1.  Read  meter,  turn  on  the  arc  light  fifteen  minutes,  read  again. 
Repeat  with  the  incandescent  lamps.  Repeat  with  the  Cooper 
Hewett  lamp.  Calculate  in  each  case  cost  of  i  c.  p,  for  i  hour 
in  cents. 

2.  In  the  same  way,  get  the  rate  of  the  fish  tail  burner  and  of 
the  mantle  burner,  and  make  the  same  calculation. 

3.  Weigh  the  oil  lamp,  burn  thirty  minutes,  and  weigh  again. 
From  loss  of  weight  calculate  cost  of  i  c.  p.  hour. 

4.  Do  the  same  with  a  candle. 


54  Teachers  College  Record  [54 

The  results  of  these  four  sets  of  determinations  were  put  on 
the  board,  and  all  pupils  plotted  a  curve  showing  relative  cost 
of  I  c.  p.  h.  for  each  method.  While  the  testing  was  going. on, 
all  pupils  were  given  a  chance  to  see  the  meters  in  operation,  and 
the  general  principle  of  their  construction  was  explained,  with- 
out going  into  any  great  technical  detail,  descriptions  of  the 
electric  lamps  and  of  the  meters  were  included  in  the  written 
report  of  the  work  as  exercises  in  English,  and  of  technical  de- 
scription, and  a  wiring  diagram  was  called  for. 

Of  course,  no  great  accuracy  was  obtained,  or  expected,  but 
the  results  indicated  the  relative  cost  sufficiently  to  make  a  basis 
for  discussion,  while  the  study  of  the  meter  in  operation  gave 
some  notion  as  to  where  the  gas  and  electric  bills  come  from. 

High  School  Chemistry 
(By  Mr.  Allen) 

I  have  come  to  the  conclusions  set  forth  in  this  paper  as  the 
result  of  rather  more  than  twenty  years'  experience  in  teaching 
chemistry  in  one  high  school  in  a  New  England  city  of  moderate 
size.  It  seems  to  me  that  experiences  so  confined  to  one  locality 
and  class  of  pupils  can  lead  to  conclusions  of  no  great  general 
value;  on  the  other  hand,  the  frank  setting  forth  of  the  results 
of  expyeriences  in  many  localities  by  many  teachers,  may  lead  to 
much  good,  and  it  is  only  with  the  hope  that  this  contribution 
inlasy  be  one  drop  in  the  bucket  of  general  experience  that  I 
ofTer  it. 

Like  all  young  technically  trained  teachers,  my  first  teaching 
was  an  attempt  to  give,  in  diluted  form,  what  I  had  been  taught 
in  the  technical  school — watered  Freshman  chemistry — but  as  the 
years  went  on,  and  I  began  to  ask  myself  what  I  was  doing,  and 
what  I  was  doing  it  for,  I  began  to  have  doubts  which  grew 
stronger  and  stronger  as  time  went  on  so  that  I  found  myself 
modifying  my  work  more  and  more  in  a  direction  further  and 
further  removed  from  my  original  notions. 

At  present,  I  have  come  to  look  on  the  thing  as  it  is  here  set 
down,  but  I  do  not  offer  it  as  a  final  state  of  mind,  only  a)s  the 
point  which  I  have  reached  at  the  present  time. 

My  work  as  now  carried  on  was  based  on  the  following  con- 
victions:    (i)  The  average  high-school  student  will  never  be  a 
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chemist  and  will  probably  never  directly  use  chemical  knowledge. 
(2)  The  proper  place  to  teach  formal  science  is  not  the  high 
school  but  the  engineering  school.  What  then  can  the  high-school 
course  in  chemistry  do  for  the  pupil?  It  seems  to  me  that  it 
can  do  this : 

(a)  It  can  lay  an  apperceptive  basis  for  the  further  study  of 
chemistry  in  a  formal  way,  if  the  student  goes  into  an  institution 
of  higher  learning. 

(b)  It  can  bring  him  in  contact  with  chemistry  as  a  field  of 
human  activity  by  showing  him,  to  some  extent,  what  chemists 
do,  the  nature  of  chemical  problems,  how  they  are  attacked,  and 
solved. 

(c)  As  a  field  of  human  activity  it  has  a  history — this  can  be 
presented. 

(d)  It  has  its  own  workshop, — in  this  the  pupil  can  be  shown 
how  to  "  take  care  of  himself"  in  an  elementary  way. 

In  working  along  these  lines,  I  finally  came  to  the  conclusion 
that  the  usual  text-book  of  descriptive  chemistry  would  not  serve 
my  ends,  and,  therefore  discarded  it,  depending  upon  laboratory 
work,  class  discussion,  and  a  reference  library.  I  had  forty 
weeks,  six  school  periods  a  week.  Of  this  time,  the  first  twenty 
weeks  were  devoted  to  laboratory  study  of  a  few  simple  re-actions 
and  compounds,  following  largely  the  general  idea  of  the  Har- 
vard Syllabus,  but  not  in  detail,  laboratory  instructions  were  re- 
duced to  a  minimum,  and  pupils  were  stimulated  to  work  in  their 
own  way,  even  if  it  were  a  very  crude  one.  Attention  was  always 
held  on  the  question  under  investigation,  and  the  value  of  the  evi- 
dence obtained.  Recitations  were  confined  to  a  report  on  work 
done  and  a  discussion  of  the  bearing  of  the  results  on  the  point 
under  discussion.  No  books  were  used  and  no  general  informa- 
tion was  called  for.  In  this  way  we  worked  through  chemical 
change,  oxygen,  acids,  bases,  and  salts.  A  study  of  salt  gave 
the  typical  halegen  acid  and  chlorine.  Each  step  was  fully  dis- 
cussed, and  the  general  line  of  questioning  was :  what  do  you 
know?  what  did  you  do  to  find  it  out?  what  is  your  evidence? 
what  would  be  the  next  step?  how  would  you  do  it?  Different 
pupils  were  encouraged  to  attack  the  same  problem  by  different 
methods,  and  the  results  were  compared  and  discussed  in  the  class. 
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As  an  illustration,  the  following  may  be  given.  Pupils  having 
found  that  acid  re-acts  with  some  metals,  yielding  a  gas,  made 
a  comparative  study  of  this  gas  and  oxygen,  thus  getting  evi- 
dence that  it  was  not  oxygen,  but  a  new  gas.  (At  the  beginning 
of  the  course,  they  were  given  the  usual  tests  for  a  solid,  a  liquid, 
a  gas,  as  they'  could  be  applied  by  simple  apparatus.)  In  study- 
ing this  gas,  they  found  it  would  burn ;  on  discussion  it  was 
agreed  that  this  product  must  be  a  fluid,  probably  an  oxide  of 
hydrogen.  The  next  natural  suggestion  was  to  get  it  in  quantity, 
which  was  usually  done  by  playing  the  flame  of  a  Bunsen  burner 
on  a  flask  with  a  circulation  of  cold  water  through  it.  (This 
was  given  the  class  as  a  handy  way  of  getting  the  oxide.)  They 
were  then  told  that  chemists  always  distilled  an  impure  liquid 
before  studying  it  (which  gave  the  use  of  the  still  either  in  the 
conventional  form,  or  in  some  form  desired  by  the  pupil).  The 
distilled  product  was  tested,  was  compared  carefully  with  water 
from!  the  tap,  and  so  shown  to  have  the  same  properties  as  the 
mineral  water.  The  idea  of  analysis  was  then  introduced,  and 
by  pulling  out  the  oxygen  by  a  hot  metal,  and  identifying  the 
oxide  formed  as  similar  to  one  already  found  by  burning  the 
metal  in  oxygen,  and  showing  that  the  only  other  product  was 
hydrogen,  the  composition  was  established. 

During  the  first  twenty  weeks,  while  work  of  this  kind  was 
going  on,  the  idea  of  nomenclature  was  introduced  as  needed, 
and  pupils  were  encouraged  to  use  symbols  showing  what  they 
actually  knew.  Thus,  water  was  written  HO  after  they  found 
that  it  contained  hydrogen  and  oxygen  only.  Rudimentary  equa- 
tions were  written  in  the  same  way,  but  only  expressing  what  the 
pupils  had  actually  found  out. 

After  about  twenty  weeks  of  this  sort  of  work,  there  was  usu- 
ally enough  apperceptive  basis  to  lead  the  students  to  feel  the 
need  of  something  and  it  was  introduced  at  this  point,  illustrated 
by  a  series  of  rough  semi-quantitative  experiments  showing  how- 
atomic  weights  were  determined.  Stress  was  laid  on  the  fact 
that  this  work  was  illustrative  merely,  and  students  were  asked 
to  point  out  how  this  work  would  have  to  be  modified  to  have 
any  accurate  value.  Proper  notation  was  now  taken  up  as  ex- 
pressing the  facts  obtained  by  this  work.  For  example,  water  is 
H^O,  not  HO,  because  it  has  been  analyzed,  and  also  has  a  vapor 
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density  of  9.  In  this  I  never  found  any  difficulty  in  passing  from 
the  crude  notation  to  the  proper  form.  Pupils  were  now  drilled 
in  "  translating "  symbols  and  equations  in  terms  of  the  facts 
shown. 

The  last  ten  weeks  of  the  course  were  given  to  work  in  selected 
topics  in  applied  chemistry,  with  free  use  of  a  reference  library, 
largely  in  the  form  of  papers  prepared  by  different  members  of 
the  class,  often  illustrated  by  experiment  or  lantern. 

So  far  as  any  results  could  be  tested  they  were  as  follows: 
pupils  as  a  rule,  were  strongly  interested  in  the  work,  seemed  to 
have  a  real  understanding  of  what  they  had  been  over,  and  those 
who  took  up  chemistry  in  engineering  schools  and  colleges  did 
rather  better  than  the  average  in  the  laboratory,  and  reported 
that  the  regular  work  in  descriptive  chemistry  "  came  easy."  On 
the  other  hand,  measured  by  ordinary  standards,  they  were  woe- 
fully deficient  in  knowledge  of  general  chemistry. 

As  this  work  was  carried  along,  the  historical  side  was  brought 
out  by  essays,  called  for  from  time  to  time,  historical  or  biogra- 
phical. 

All  notes  were  written  in  the  form  of  a  report  in  which  the 
student  presented: 

(i)  A  preliminary  discussion,  in  which  he  stated  exactly  what 
he  proposed  to  do,  and  what  relation  his  work  bore  to  the  problem 
under  consideration. 

(2)  A  statement  of  his  special  method,  with  diagram,  etc. 

(3)  Results  or  observations. 

(4)  Final  discussion  of  results  and  bearing  on  the  question 
under  discussion. 

These  reports  were  fully  discussed  in  the  class,  from  the  stand- 
point of  expression,  and  of  chemistry,  and  were  all  carefully 
looked  over.  Results  and  final  discussions  were  always  written 
in  the  laboratory,  and  the  whole  report  was  generally  written  there. 

From  this  sketch,  it  will  be  seen  that  the  characteristics  of  the 
course  were:  (i)  Basing  the  work  on  illustrative  semi-quantita- 
tive or  on  purely  quantitative  laboratory  work,  (2)  the  substitu- 
tion of  class  discussion  for  the  recitation,  (3)  no  attempt  to 
teach  the  conventional  descriptive  chemistry,  (4)  no  attempt  at 
purely  instructive  work,  but  a  steady  effort  to  keep  the  pupil 
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thinking,  (5)  considerable  informal  individual  conference  with 
pupils,  (6)  the  use  of  the  essay  to  acquaint  the  pupils  with  the 
literature  of  the  subject,  and  the  proper  way  of  working  up  a 
given  topic. 

The  Telephone 

(By  Calvin  H.  Andrews,  South  High  School,  Worcester  Mass.) 

The  telephone  as  such  has  no  place  in  the  equipment  of  a  physi- 
cal laboratory,  but  if  it  is  used  as  a  means  to  an  end  rather  than 
the  end  itself  it  can  be  made  to  be  of  great  pedagogical  value, 
for  there  is  pKDssibly  no  single  instrument  that  involves  the  appli- 
cation of  so  many  different  physical  principles  as  does  the  tele- 
phone. 

The  several  parts  of  the  telephone  can  be  obtained  at  a  small 
expense  from  the  manufacturers  of  commercial  instruments,  and 
if  the  means  at  the  disposal  of  the  teacher  will  allow  it,  several 
pieces  of  each  part  should  be  obtained  that  two  or  more  stations 
may  be  established. 

The  following  will  be  required  for  each  set.  A  transmitter, 
a  receiver,  a  battery  of  two  dry  cells,  an  induction  coil,  a  polar- 
ized bell,  a  magneto  and  a  fork  switch.  These  parts  should  be 
mounted  on  a  board  and  the  terminals  of  each  part  brought  to 
binding  posts. 

The  cut  shows  a  convenient  arrangement  on  a  board  twenty 
inches  square. 

The  apparatus  can  well  be  shown  to  the  pupils  early  in  the 
course  in  electricity,  and  briefly  discussed.  The  several  parts  can 
then  be  studied  in  connection  with  the  usual  course  in  electricity, 
and  when  the  class  is  prepared  for  the  work  a  diagram  of  the 
connection  is  made  and  from  this  diagram  the  proper  connections 
are  made  on  the  board.  The  test  of  the  correctness  of  the  dia- 
gram and  the  accuracy  of  the  connections  will  be  the  ability  of 
one  set  of  pupils  at  one  station  to  communicate  with  those  of 
another  station. 

The  study  of  the  several  parts  will  involve  such  questions  as 
those  which  follow. 

The  Transmitter.  By  whom  invented?  How  are  the  sound 
waves  transmitted  to  the  carbon  contacts?  How  are  the  varia- 
tions in  current  strength  produced?    Apply  Ohm's  Law. 


This  cut  shows  a  convenient  arrangement  of  the  several 
parts  of  the  telephone  on  a  board  twenty  inches  square. 
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The  Receiver.  What  is  the  office  of  the  permanent  magnet? 
Of  the  coil  ?  Of  the  soft  iron  plate?  If  the  receiver  is  used  as  a 
transmitter  what  principle  is  involved?  By  whom  was  the  re- 
ceiver invented? 

The  Induction  Coil.  Why  a  necessary  part  of  the  telephone? 
What  is  gained  by  its  use  ? 

The  Battery.  Why  necessary  if  the  carbon  transmitter  is  used  ? 
Why  not  necessary  if  the  receiver  is  used  as  a  transmitter?  How 
is  it  protected  from  polarization  by  the  fork  switch  ? 

The  Magneto.  How  different  from  a  dynamo?  Why  is  the 
magneto  thrown  out  of  the  circuit  when  it  is  not  actually  in  use? 
How  is  this  accomplished  ?  What  kind  of  a  current  is  generated 
by  the  magneto? 

The  Polarized  Bell.  How  different  from  the  continuous  ring- 
ing bell?  What  kind  of  current  is  necessary  for  the  ringing  of 
the  bell  ?  Draw  the  magnetic  field  of  the  permanent  magnets  of 
the  bell. 

The  questions  given  above  are  merely  to  suggest  the  possibili- 
ties of  the  apparatus  to  illustrate  in  an  interesting  way  the  prin- 
ciples of  Ohm's  Law,  induction,  the  alternating  current,  the  direct 
current,  etc. 

Incidentally  the  pupils  will  acquire  a  knowledge  of  the  telephone 
and  will  no  longer  regard  it  as  an  object  of  mystery. 

Once  having  used  apparatus  such  as  this,  the  teacher  will  not 
rest  until  drops,  jacks,  plugs  and  cords,  ringing  and  listening  keys 
have  been  procured  and  a  central  exchange  has  been  established. 

Mechanical  Efficiency 
(By  Mr.  Andrews,  Worcester,  Mass.) 

The  principle  of  mechanical  efficiency  is  commonly  studied  in 
the  laboratory  by  the  use  of  the  inclined  plane. 

Although  this  experiment  is  simple,  it  is  extremely  difficult  to 
prevent  the  pupils  from  confusing  the  idea  of  mechanical  advan- 
tage with  mechanical  efficiency,  especially  if  the  former  experi- 
ment immediately  precedes  the  latter. 

If,  however,  the  subject  of  efficiency,  which  by  the  way  is  one 
of  great  importance,  is  taught  by  means  of  a  small  engine  or  a 
small  electric  motor,  there  will  be  a  clear  conception  of  the  idea. 
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To  perform  the  experiment,  obtain  a  small  working  model  of 
a  steam  engine.  Such  engines  driven  by  air  compressed  in  a 
small  tank  by  a  hand  pump  are  obtainable  for  a  small  sum.  Pro- 
vide a  simple  rope  brake  by  suspending  a  loop  of  stout  cord  from 
the  hooks  of  two  spring  balances  which  are  fastened  to  the  ring 
of  a  lamp  stand. 

By  raising  or  lowering  the  balances,  the  loop  of  the  string  may 
be  made  to  press  against  the  bottom  of  the  grooved  pulley  of  the 
engine  with  sufficient  force  to  appreciably  slacken  the  speed  of 
the  engine. 

When  the  engine  is  in  motion,  one  of  the  balances  will  oppose 
the  motion,  and  the  other  will  act  in  the  opposite  direction  so  as 
to  assist  the  motion  of  the  engine.  The  difference  between  the 
two  balance  readings  will  be  equal  to  the  resistance  which  is  be- 
ing overcome  by  the  engine,  and  if  this  resistance  is  multiplied 
by  the  circumference  of  the  pulley,  the  work  done  in  one  revo- 
lution of  the  wheel  will  be  ascertained. 

The  following  data  taken  from  an  actual  experiment  will  in- 
dicate the  method  of  performing  the  exercise. 

Reading  of  balance  No.  i 

Reading  of  balance  No.  2 

Resistance  overcome 

Circumference  of  pulley  . 

Work  done  in  one  revolution 

No.  of  revolutions  per  minute 220 

Total  work  done  in  one  revolution 74 

Output  of  engine  in  horsepower 

Gauge  pressure 16 

Length  of  stroke 

Diameter  of  piston i 

Area  of  piston 

Number  of  strokes 440 

Input  in  horsepower 

Efficiency 8 

The  number  of  revolutions  may  be  easily  counted  if  a  speed- 
ometer is  not  available.  In  the  calculation  of  the  results  it  is 
assumed  that  the  admission  valve  does  not  cut  off  the  pressure, 
but  that  the  full  gauge  pressure  acts  upon  the  piston  during  the 
full  length  of  the  stroke. 

In  the  performance  of  this  experiment  the  pupil  will  be  required 
to  measure  length,  area,  force,  work,  power,  pressure  and  effi- 
ciency.    Incidentally,  the  pupil  will  acquire  much  information 


.  48  lbs. 

.  12  lbs. 

.36  lbs. 

.96  ft. 

.34  ft.  lbs. 

.  80  ft  lbs. 

.0022 

lbs.  per  in 

.16  ft. 

inch 

.78  in. 

.026 

.4    per  cent. 
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concerning  the  working  of  a  steam  engine,  and  the  work  in 
mechanics  will  not  be  dry  and  uninteresting  as  it  sometimes  is. 
If  an  engine  is  not  available,  the  matter  of  efficiency  can  be  de- 
layed and  taken  up  in  connection  with  the  study  of  the  electric 
motor,  for  a  small  motor  is  more  easibly  obtainable  than  is  a  small 
engine.  In  this  case  the  output  would  be  measured  in  exactly 
the  same  way  as  in  the  case  of  the  engine.  The  input  would  have 
to  be  measured  by  the  use  of  a  voltmeter  and  an  ammeter. 

Four  Lessons  on  Milk 
(By  W.  G.  Lewis,  State  Normal  School,  Macomb,  111.) 

1.  Source.  Goats,  sheep,  cattle.  Commercial  product  in  the 
United  States  is  only  from  cattle. 

Requirements  of  the  Board  of  Health  (New  York  City)  : 
Stables  must  afford  at  least  600  cubic  feet  of  space  for  each  cow. 
Must  have  at  least  two  square  feet  of  window  for  each  6od  cubic 
feet  of  space.  Milk  from  diseased  cows  must  not  be  used.  Any 
person  having  a  contagious  disease,  or  coming  in  contact  with  any 
person  having  a  contagious  disease,  shall  not  handle  milk.  No 
adulterated  milk  shall  be  kept  in  the  city.  "Adulterated  milk  " 
means :  Milk  containing  more  than  88  per  cent,  of  water.  Milk 
containing  less  than  3  per  cent,  of  fats.  Milk,  the  temperature  of 
which  is  higher  than  50  degrees  F.  Milk  from  animals  fed  on 
distillery  waste. 

Composition :  About  85  per  cent,  water ;  5  per  cent,  proteid ; 
4  per  cent,  fat ;  4  per  cent,  sugar ;  2  per  cent,  mineral  matter.  The 
composition  of  milk  is  quite  variable. 

Many  bacteria  flourish  in  milk.  Souring  is  due  to  bacteria 
which  enter  from  the  air.  Cold  retards  the  development  of  these 
organisms.  Formaline  and  other  preservatives  also  retard  their 
development,  but  retard  digestion  as  well.  Heating  milk  to  160 
degree  F.  for  20  minutes  destroys  all  germs.  This  is  called 
sterilizing.  If  it  is  heated  to  a  higher  temperature  the  composi- 
tion of  the  milk  is  changed. 

2.  Cheese.  The  proteid  can  be  separated  from  the  rest  of  the 
milk  to  form  cheese  by  any  acid.  In  sour-milk  cheese  the  lactic 
acid  causes  the  curd  to  form.  In  the  manufacture  of  American 
cheese  rennet  is  used.    Rennet  is  prepared  from  the  inner  layer  of 
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calves'  or  pigs'  stomachs,  and  its  action  on  the  milk  is  similar  to 
the  first  stage  of  digestion. 

As  the  curd  sets  in  a  jellylike  mass,  the  fat,  sugar,  and  water 
are  caught  and  held  by  the  proteid.  The  mass  is  then  cut  into 
small  cubes  and  stirred  about  till  the  curd,  by  contracting,  forces 
out  the  water  and  soluble  constituents.  The  greater  part  of  the 
fat  is  retained  in  the  curd.  The  watery  portion,  whey,  is  then 
drawn  off  and  the  curd  is  salted  and  placed  in  the  hoops  of  the 
desired  size.  These  hoops  are  placed  in  a  frame  and  the  curd  is 
subjected  to  great  pressure  to  force  out  the  remaining  water.  The 
cheese  then  must  cure  in  a  cool  room  until  it  is  about  forty  days 
old. 

Experiment  (Demonstration).  To  about  one-fourth  of  a  pint 
of  fresh  milk  add  two  or  three  tablespoonfuls  of  rennet.  If  the 
milk  is  at  blood  heat  this  amount  of  rennet  will  cause  the  curd 
to  form  in  three  or  four  minutes.  The  milk  should  not  be  dis^ 
turbed  while  the  curd  is  forming.  When  it  is  formed  cut  it  into 
small  pieces  and  stir  gently.  Heating  gently  helps  to  separate 
the  curd  and  whey.  The  curd  may  then  be  forced  into  miniature 
molds  to  represent  the  hoops.  (The  excessive  amount  of  rennet 
used  to  hasten  the  process  imparts  a  strong  odor  to  the  curd.) 

3.  Butter.  The  fat  of  milk  separates  from  the  remaining  por- 
tion if  it  stands  in  a  cool  room  for  a  few  hours.  It  may  be 
separated  in  a  few  minutes  by  centrifugal  force,  if  placed  in  a 
vessel  revolving  at  a  high  rate  of  speed.  The  butter  globules  may 
be  broken  up  by  churning,  and  then  the  butter  will  adhere  in  a 
mass.  Temperature  and  violence  of  churning  greatly  aflfect  the 
length  of  time  required.    Cream  should  be  at  about  70  degrees  F. 

Many  bacteria  thrive  in  butter  and  eventually  cause  it  to  de- 
compose till  it  is  worthless  as  food.  Cold  retards  the  develop- 
ment of  these  bacteria.  The  addition  of  salt  retards  their  growth 
and  also  makes  it  difficult  to  detect  the  decomposition  of  the 
butter  either  by  taste  or  smell.  For  this  reason  many  people 
prefer  unsalted  butter,  for  if  it  is  unsalted  it  must  be  fresh. 

Experiment  (demonstration).  Place  half  a  pint  of  fresh  cream 
in  a  crystalizing  dish  and  allow  warm  water  to  flow  around  the 
dish  till  the  temperature  of  the  cream  is  about  70  degrees  F. 
Beat  it  with  an  egg  beater  till  butter  comes.  As  cream  varies 
greatly  in  the  amount  of  time  required  for  churning  it  is  well  to 
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test  a  portion  before  class,  and  if  it  takes  more  than  three  minutes, 
that  which  is  to  be  used  in  class  should  be  beaten  till  the  butter 
is  just  ready  to  come. 

Wash  the  butter  with  cold  water  till  the  butter-milk  seems  to 
be  washed  out.  Mold  the  lump  of  butter  into  a  ball  and  place  in 
a  cool  room.  For  working  the  butter  while  washing  it,  use  a 
wooden  paddle  which  has  been  soaked  in  warm  water.  If  it  is 
desired  to  have  the  class  taste  the  butter,  a  small  portion  may  be 
served  on  crackers  to  each  pupil. 

4.  Condensed  Milk.  Milk  is  condensed  by  boiling  in  a  vacuum 
till  it  occupies  from  one-third  to  one-fourth  of  its  original  volume. 
The  composition  of  the  milk  is  not  seriously  affected  except  in 
regard  to  the  proportion  of  water.  A  slight  percentage  of  the 
mineral  salts  may  be  precipitated.  About  50,000,000  pounds  of 
condensed  milk  are  annually  imported  into  the  United  States. 

Sweetened  condensed  milk  is  apt  to  prove  detrimental  to  babies 
because  the  amount  of  sugar  which  has  been  added  makes  it 
necessary  to  dilute  the  milk  to  such  an  extent  that  the  baby  does 
not  get  enough  fat.  This  difficulty  is  of  course  greatly  increased 
if  the  condensed  milk  was  manufactured  from  skimmed  milk. 
If  unsweetened,  full-cream  milk  was  used,  it  makes  a  very  good 
substitute  for  fresh  milk.  In  fact  as  it  does  not  curd  so  readily 
it  is  easier  for  some  stomachs  to  digest. 

Experiment  (demonstration).  Warm  two  or  three  spoonfuls 
of  milk  (not  to  boiling)  in  a  round-bottomed  flask.  Extract  air 
with  an  air-pump  until  the  milk  boils  up.  Explain  that  this 
process,  continued  for  some  time,  would  reduce  the  amount  of 
water  to  the  desired  proportion. 

The  Experience  of  One  School 

(By  Howard  C.  Kelly,  Central  High  School,  Springfield,  Mass.) 

"All  progress  is  history  and  biography."  This  article  is  a 
bit  of  the  intimate  personal  history  of  one  school — a  school  which, 
if  our  critics  may  be  believed,  has  had  fair  success  in  maintain- 
ing educational  ideals  and  achieving  practical  success  at  the  same 
time.  It  tells  of  a  changing  point  of  view,  and  a  gradual  growth 
toward  a  more  nearly  satisfactory  solution  of  the  problem  of 
first-year  science. 
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When  our  new  building  was  opened  in  September,  1898,  large 
emphasis  was  being  placed  on  the  study  and  teaching  of  biology, 
particularly  as  a  first-year  subject.  This  is  well  shown  by  the 
division  of  rooms  in  the  Science  Department.  At  that  time  there 
were  four  rooms  devoted  to  biology,  one  room  devoted  to  chem- 
istry, one  room  devoted  to  geology,  and  two  rooms  devoted  to 
physics.  Exactly  one-half  of  the  space  allotted  to  science  work 
was  to  be  used  for  biological  purposes.  The  course  offered  to 
the  Freshmen,  and  required  of  them,  was  one  in  biology,  so-called, 
and  consisted  of  a  half-year  of  zoology  and  a  half-year  of  botany, 
two  and  one-half  periods  per  week.  This  course  was  designed  to 
arouse  the  interest  and  enthusiasm  of  the  pupil,  but  in  this  re- 
spect it  was  not  an  unqualified  success.  It  was  worked  out  with 
great  care,  in  accordance  with  the  best  educational  theory  and 
practice,  but  no  great  interest  followed.  In  fact,  there  was  a  de- 
cided dislike  and  distaste  for  the  subject,  this  being  particularly 
noticeable  among  the  boys.  Occasionally  a  teacher  of  more  than 
ordinary  ability  could  make  the  work  endurable,  but  as  a  whole 
the  course  failed  to  prove  its  right  to  an  existence.  Such  work, 
especially  the  zoology,  is  by  nature  calculated  to  excite  either 
intense  enthusiasm  or  profound  disgust — the  enthusiasm  being 
usually  limited  to  a  very  few.  Also,  it  deals  with  but  one  phase 
of  human  activity,  and  is,  therefore,  not  well  adapted  to  arouse 
general  interest  in  a  class  of  two  or  three  hundred  individuals 
whose  tastes  run  to  all  sorts  of  extremes.  No  one  branch  of 
science  will  ever  arouse  and  hold  the  interest  of  a  mJwle  class, 
a  statement  which  may  be  applied  with  equal  truth  to  all  classes, 
large  or  small,  with  the  possible  exception  of  classes  of  rather 
mature  age  in  elective  subjects. 

The  biology  course  continued  for  six  years  in  the  new  build- 
ing, becoming  more  and  more  unsatisfactory,  until  at  last  it  be- 
came very  evident  that  some  change  must  be  made  if  science  was 
toTiold  its  place  in  the  school.  The  unsatisfactory  introduction 
to  the  science  work  was  reacting  unfavorably  on  the  whole  de- 
partment. At  this  time  Dr.  Thomas  M.  Balliet,  now  of  New 
York  University,  was  Superintendent  of  Schools  in  Springfield, 
and  with  clear  knowledge  of  existing  conditions  and  a  keen  fore- 
sight, he  and  Principal  William  Orr  formulated  a  plan  for  a 
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new  course  which  should  overcome  the  defects  of  the  old,  which 
should  be  constructive  rather  than  destructive. 

The  purpose  of  the  course  was  twofold  :  {i)  To  give  the  pupil 
a  broad  general  view  of  the  whole  field  of  science^  at  the  same  time 
arousing  his  interest  and  getting  him  awake  to  the  possibilities  of 
the  work.  (2)  To  explain  to  the  pupil  his  everyday  environment, 
showing  him  that  the  science  of  the  school  room  and  the  science 
of  the  outside  world  are  one  and  the  same  thing.  In  scope  the 
present  course  has  outgrown  even  the  expectations  of  those  far- 
seeing  men  who  planned  its  beginning,  but  it  has  steadfastly  ad- 
hered to  their  ideals,  and  with  uniform  success. 

At  once  a  distinct  improvement  was  noticed.  The  first  year  of 
the  new  work  was  largely,  for  various  reasons,  a  mild  course  in 
physics  with  numerous  practical  illustrations,  but  the  relief  from 
the  strain  of  the  biology  was  evident,  and  there  was  every  induce- 
ment to  continue.  The  next  year  chemistry  crept  in  to  a  greater 
extent,  along  with  something  of  astronomy,  the  whole  course  be- 
coming more  and  more  related  to  the  home  all  the  while.  And 
so  it  has  continued,  until  now  the  whole  family  of  sciences  seem 
to  have  found  their  places  in  the  scheme  and  to  be  working  to- 
gether in  perfect  harmony,  the  pupil  himself  being  the  centre 
around  which  all  are  grouped. 

In  accordance  with  our  expressed  purpose,  the  course  does  not 
have  the  same  end  in  view  as  do  most  of  our  present  courses  in 
physics,  chemistry,  etc.  There  is  no  final  examination  to  be  met, 
no  school  for  which  to  be  prepared.  Science  is  taught  "  not  as 
a  preparation  for  college,  but  as  a  preparation  for  life."  Con- 
sequently the  work  is  very  strongly  informational  along  general 
lines  of  interest,  the  lecture  has  a  large  place  as  a  method  of  in- 
struction, and  quantitative  work  of  the  extremely  "  exact "  sort 
is  reduced  to  a  minimum.  To  be  sure,  the  element  of  quantity 
runs  through  it  all  and  measurements  of  all  sorts  are  being  con- 
stantly made,  but  the  elaborately  exact  measurement  which  kills 
interest  while  serving  no  useful  purpose  has  been  discarded. 

The  method  of  presentation  can  perhaps  be  best  illustrated  by 
an  example,  and  a  little  of  our  work  on  foods  has  been  chosen 
because  it  is  fairly  typical  of  the  essential  features  which  we  try 
to  keep  in  view.  Nothing,  perhaps,  appeals  to  us  with  more  force 
and  directness  than  does  our  food,  and  the  part  of  chemistry 
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which  has  to  do  with  foods,  their  analysis  and  the  detection  of 
impurities,  is  most  fascinating.  Most  people  believe  that  adultera- 
tion of  food  and  "  pure  food  laws  "  are  distinctly  modern,  that 
only  in  recent  times  have  manufacturers  and  dealers  been  heed- 
less enough  of  public  welfare  to  introduce  deceitful  or  harmless 
substances  into  the  things  we  eat.  As  a  matter  of  fact,  however, 
fraud  of  this  kind  is  extremely  ancient.  The  oldest  chemistry 
ever  written  contains  something  about  food  adulteration  and 
methods  of  detecting  it. 

About  seventy-five  years  ago  there  was  found  in  a  mummy 
case,  which  must  date  back  to  at  least  2500  B.C.,  a  roll  of  papyrus 
on  which  were  written  directions  for  adulterating  flour  with  white 
clay,  and  for  making  wines  out  of  water,  acids,  and  coloring  mat- 
ter. Various  careful  directions  were  given  in  order  that  the 
fraud  might  not  be  detected  by  the  consumer. 

During  the  Middle  Ages  cases  of  adulteration  became  so  fre- 
quent and  so  flagrant  that  very  stringent  means  were  taken  to 
suppress  it.  Bakers  who  adulterated  their  food  lost  their  bakeries 
as  a  penalty  for  the  first  offence ;  the  penalty  for  a  second  offence 
was  the  loss  of  the  right  hand.  In  France  a  "  pure  food  law  " 
was  passed  in  1659  strictly  prescribing  the  constitutents  of  bread 
and  the  processes  to  be  allowed  in  bakeries.  Even  before  this, 
in  1307,  it  was  decreed  by  law  that  adulterated  bread  be  brokep 
up  and  distributed  among  the  poor — a  rather  questionable  method 
of  procedure,  it  would  seem.  Our  modern  manufacturers,  then, 
are  simply  following  in  the  footsteps  of  the  '  'good  old  times  " 
when,  at  our  request  for  bread,  they  give  a  stone — or  something 
worse. 

The  early  methods  of  detecting  adulteration  were  extremely 
crude,  and  it  is  only  in  comparatively  recent  times  that  chemists 
have  devised  methods  sufficiently  delicate  to  insure  detection.  Our 
English  ancestors  were  very  much  troubled  because  their  ale  was 
often  adulterated.  Sugar  was  frequently  added,  which  they  dis- 
liked. To  determine  whether  the  ale  did  contain  sugar  they  were 
accustomed  to  throw  a  glassful  on  a  bench  and  sit  down  in  it. 
If  on  arising,  after  a  little,  their  leather  trousers  stuck  to  the 
bench,  the  ale  was  known  to  contain  sugar! 

Information  such  as  the  above,  collected  from  any  and  all  pos- 
sible sources,  is  given  to  the  pupil  in  the  lecture,  along  with  direc- 
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tions  as  to  methods  of  making  tests.  These  tests  are  made  at 
least  once  by  the  teacher  that  the  pupil  may  have  some  idea  of 
the  manipulation  and  not  work  blindly.  Then  the  pupil  makes 
the  tests,  on  materials  brought  from  home  where  possible,  each 
pupil  testing,  maybe,  something  a  little  different  from  that  used 
by  the  others.  This  gives  a  rather  wider  range  of  results  and 
helps  in  the  drawing  of  correct  conclusions.  As  an  illustration 
of  such  a  lecture  and  experiment  the  one  on,  headache  prepara- 
tions follows.  This  has  proved  to  be  a  very  valuable  feature  of 
our  work,  though  not  more  so,  perhaps,  than  many  of  the  other 
exercises  which  will  be  mentioned. 

Headache  Preparations.  "  Oh,  how  my  head  aches !  "  How 
very  often  we  hear  this  exclamation,  and  how  very  often  we,  un- 
fortunately, hear  the  reply  of  some  friend,  "  Why  don't  you  take 
So-and-so's  headache  powders?  They  cured  my  headache  in  ten 
minutes."  Before  we  take  such  kindly  meant  advice,  however, 
we  ought  to  know  a  little  about  such  headache  "  cures,"  of  what 
they  are  made,  what  the  after  effects  are  going  to  be,  how  to 
tell  the  harmful  from  the  harmless,  and  so  on. 

Most  headache  preparations,  whether  they  be  in  the  form  of 
powder,  tablet,  pill,  or  liquid,  contain  a  larger  or  smaller  amount 
of  one  or  more  of  the  following  substances  ;  acetanilid,  phenacetin, 
antipyrine,  caffeine,  and  it  is  to  these  that  the  remedy  owes  its 
somewhat  doubtful  value.  Acetanilid  is  the  strongest  drug  used 
in  headache  powders.  It  is  so  powerful  in  its  action  that  repu- 
table physicians  are  growing  more  and  more  careful  of  its  use, 
and  many  of  them  are  discarding  it  altogether.  It  is  one  of  the 
products  of  coal  tar  and  has  a  certain  quieting  effect  on  the  nerves 
together  with  a  depressing  effect  on  the  spinal  cord.  Phenacetin 
and  antipyrine  are  also  taken  from  coal  tar,  and  act  just  as  does 
acetanilid  on  the  person  who  uses  them.  They  are  all  what  the 
doctors  call  heart-depressants,  which  means  that  they  slow  up 
the  action  of  the  heart  so  that  it  does  not  pump  so  much  blood 
through  the  body  in  a  given  time.  In  other  words,  they  weaken 
the  heart's  action  and  that  relieves  the  pain.  Do  you  realize  why, 
for  example,  our  heads  ache  when  we  take  cold?  Our  bodies 
are  repaired  by  the  blood,  which,  as  it  circulates,  carries  with  it 
the  material  needed  to   repair  waste.     Now  when  anything  is 
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wrong  in  any  part  of  the  body,  the  heart  tries  its  best  to  make  it 
right  by  sending  more  blood,  and  therefore  more  building  mate- 
rial, to  the  diseased  part.  Of  course  more  blood  will  go  to  all 
parts  of  the  body  at  the  same  time,  and  the  extra  blood  sent  to 
the  head  produces  a  pressure  which  makes  our  heads  ache.  Then 
we  take  a  headache  powder,  perhaps.  The  heart's  action  is  weak- 
ened, the  flow  of  blood  is  reduced,  and  the  pain  ceases.  Notice, 
however,  that  the  cause  of  the  pain  is  not  reached.  A  cure  is  not 
effected.  The  pain  is  relieved  for  the  time,  and  that  is  all.  This 
may  even  delay  a  final  cure.  The  really  sensible  way  would  be  to 
seek  the  cause  of  the  disturbance  in  a  disordered  stomach,  a  weak- 
ness of  the  eyes,  or  maybe  a  cold.  Then  treat  the  diseased  part, 
and  the  headache  being  only  a  symptom — one  of  Nature's  danger 
signals — will  disappear  of  itself.  Nothing  is  ever  gained,  and 
sometimes  all  is  lost,  by  treating  a  mere  symptom. 

The  other  drug  mentioned,  caffeine,  is  the  same  principle  as  is 
found  in  tea  and  coffee.  How  powerful  its  effect  is  may  bo 
guessed  by  the  amount  of  wakefulness  which  is  concealed  for 
many  people  in  even  a  small  cup  of  coffee.  Separated  from  the 
tea  or  coffee  its  effects  is  much  more  marked,  and  its  action  on  the 
system  much  more  powerful.  It  has  a  very  stimulating  effect 
on  the  nerves,  brain  and  spinal  cord.  If  used  continually  it  pro- 
duces what  has  been  described  by  our  government  expert.  Dr. 
Wiley,  as  "  a  state  of  chronic  nervousness,  with  deranged  diges- 
tion and  impaired  health." 

To  get  relief  by  the  use  of  any  of  these  drugs  is  always  accom- 
panied by  a  serious  risk.  Many  people  can  not  stand  the  de^ 
pressing  action  on  the  heart,  and  even  death  may  follow.  Very 
many  cases  have  been  recorded  of  deaths  resulting  from  the  use 
of  headache  powders,  and  that,  too,  from  the  normal  quantity 
and  not  an  overdose.  Even  when  the  results  are  not  so  serious 
it  is  seldom  indeed  that  some  injury  does  not  follow.  They  are 
dangerous,  as  is  well  illustrated  by  this  "  caution  "  copied  from 
the  directions  of  a  certain  well-known  powder.  "  We  recom- 
mend that  not  more  than  two  powders  be  taken  within  twenty- 
four  hours."  It  must  be  a  pretty  powerful  drug  which  requires 
a  caution  like  that.  Don't  you  think  so  ?  The  safe  rule  is  to  take 
no  such  preparation  without  the  advice  of  a  physician.  This  same 
powder  is  advertised  as  "  prescribed  by  a  prominent  physician  in 
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his  private  practice."  Very  good,  but  does  that  mean  that  it  is 
safe  for  us  to  use?  That  same  doctor  probably  prescribed  strych- 
nine as  a  heart  stimulant  for  some  of  his  patients,  but  would  it 
be  wise  for  us  to  buy  and  use  strychnine  tablets  whenever  we 
have  a  pain  in  the  side  ?  We  do  not  know  its  effect  on  us,  nor  do 
we  know  what  amount  would  be  proper.  We  are  taking  a  very 
great  chance  in  attempting  to  prescribe  for  ourselves. 

Besides  the  danger  of  depressing  the  heart's  action  too  much, 
there  is  the  other  danger  of  forming  the  drug  habit.  These  par- 
ticular drugs  are  particularly  liable  to  produce  that  result.  Each 
time  the  powder  is  taken  it  seems  to  have  less  and  less  effect,  so 
either  a  larger  quantity  must  be  used  or  it  must  be  taken  more 
frequently.  The  person  gets  to  depend  upon  it  and  the  final  result 
is  very  likely  to  be  a  drug  habit  as  binding  as  that  of  alcohol  or 
opium,  and  quite  as  terrible  in  its  effects. 

Finally,  any  drug  which  produces  such  a  powerful  effect  in 
such  a  short  time  is  dangerous  to  use  except  by  a  physician's 
advice.  Ask  any  doctor  if  this  statement  is  not  a  true  one.  No- 
tice that  this  is  not  a  condemnation  of  the  drugs.  They  are 
useful  and  have  their  place,  but  that  place  is  in  the  hands  of  a 
reputable  physician  who  knows  how  to  use  them. 

The  Pure  Food  Law  requires  that  such  preparations  shall  be 
correctly  labeled,  so  it  is  a  rather  easy  matter  for  us  to  know  just 
what  we  are  getting.  Read  carefully  the  label  of  any  such  prep- 
aration and  then  avoid  it  if  it  contains  a  dangerous  drug. 

To  sum  up  the  whole  matter,  if  the  label  on  any  preparation 
says  that  it  contains:  Acetanilid  (or  phenylacetamide,  or  antife- 
brin)  ;  Phenacetin  (phenine,  phenedine,  phenetidin,  acetphenetidin, 
or  para-acetamido-phenetol)  ;  Antipyrine  (sedatine,  parodyne, 
anodymine,  phenazone,  or  phenylone)  ;  Caffeine  (theine,  methyl- 
theobromine,  or  tri-methyl-xanthine),  it  means  that  there  is  present 
a  powerful  and  dangerous  drug.  There  are  other  names  also,  but 
the  ones  given  are  the  most  common. 

A  very  simple  test  is  sufficient  to  determine  whether  a  powder 
is  safe  to  use.  Place  a  small  quantity  of  the  powdered  sample  in 
a  dry  test-tube,  and  add  an  equal  quantity  of  powdered  zinc 
chlorid  [Zn  CU].  Heat,  slowly  at  first,  then  strongly,  holding  a 
splint  of  wood  in  the  fumes  which  arise.  After  these  fumes  have 
ceased  rising,  examine  the  splint  and  if  it  is  colored  red,  yellow, 
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or  both,  the  powder  is  unsafe  to  take  without  the  doctor's  advice. 
Slightly  moistening  the  splint  before  use  is  sometimes  advised, 
but  is  not  necessary. 

The  following  are  a  few  of  the  different  headache  preparations 
now  on  the  market  which  are  good  to  test:  Orangeine,  Garfield 
Headache  Powders,  Dr.  Kohler's  Antidote,  King's  Curene,  Shac, 
Bromo  Seltzer,  Antikamnia,  Sherman's  Headache  Cure,  Eureka 
Headache  Capsules,  Pyrofebrin  Tablets,  Capsiols,  Moore's  Head- 
ache Discs,  Capudine,  Phenyo-caffeine,  etc.,  etc.  The  headache 
preparations  put  up  by  the  druggist  themselves  and  usually  called 
"  our  own  "  are  equally  good  to  test,  being  usually  compounded  of 
the  same  things  as  the  advertised  article  contains.  Many  of  them 
have  been  found  to  be  even  worse. 

5jC  JjC  5jC  5(»  SjC  i^C  Sj*  3Jt  3j»  Jjt  3(v  "^  ^^ 

During  the  year  other  things,  such  as  milk,  butter,  coffee  and 
spices,  are  tested ;  dessert  powders,  jellies,  gelatines,  candies,  etc., 
are  examined  for  coal  tar  dyes ;  vanilla  and  lemon  extracts  are 
made,  and  lists  of  pure  foods  of  many  sorts  are  compiled.  The 
pupils  enter  heartily  into  the  scheme  and  the  diversity  of  the  sub- 
stances tested  is  usually  limited  only  by  the  knowledge  of  the 
teacher. 

It  must  not  be  inferred  from  the  above  example  and  statements 
that  the  course  is  simply  an  indiscriminate  mixture,  nor  should 
it  be  concluded  that  only  the  unusual  attracts  us.  The  backbone, 
so  to  speak,  of  the  whole  course  is  physics,  real  live  physics, 
taught  in  such  a  way  that  its  connection  with  life  may  be  clearly 
seen.  We  do  not  talk  much  about  hydraulics,  it  is  true,  but  we 
do  have  a  good  deal  to  say  about  the  city  water  supply  system. 
The  word  pneumatics  may  never  be  used,  but  because  the  par- 
ticular point  of  interest  is  a  system  of  ventilation,  it  is  none  the  less 
pneumatics.  But,  using  the  examples  of  hydraulics  and  pneu- 
matics, water  and  air  have  a  chemical  side  which  can  not  easily 
be  neglected,  and  thus  there  is  an  easy  and  natural  transition  from 
one  division  of  science  to  the  next.  The  real  unifying  influence, 
however,  is  the  daily  life  and  experience  of  the  pupil  as  he  con- 
nects the  things  he  sees  with  the  work  being  done  in  the  labora- 
tory. 

This  course  appears  to  us  to  be  valuable  for  several  reasons : 
(i)  The  interest  and  enthusiasm  of  the  pupils  have  been  gained, 
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because  science  thus  presented  appeals  to  them  as  worth  their 
while.  (2)  As  a  direct  result  of  this  increased  interest  and  en- 
thusiasm, the  proportion  of  the  school  enrolled  in  the  Science  De- 
partment has  largely  increased,  and  that  in  spite  of  the  fact  that 
the  school  is  distinctly  classical.  (3)  Each  year  there  have  been 
numerous  instances  of  very  helpful  effects  on  the  life  and  habits 
of  the  pupils  and  of  their  parents.  (4)  The  flexibility  of  the 
course  has  enabled  it  to  be  adapted  to  each  changing  condition, 
a  thing  impossible  to  obtain  if  a  fixed  line  of  work  is  demanded. 

Finally,  let  one  thing  be  emphasized.  This  work  is  not  so  much 
a  course  of  study  as  a  method  of  instruction  which  may  be  ap- 
plied with  equal  success,  we  believe,  to  any  and  all  sciences. 

Carbon  Dioxide 

(By    Messrs.    Thompson    and    Klock,    Beverley,    Mass.,    High 
School,  First  Year  Science  Course) 

Experiment  XI.  Object.  To  find  a  third  gas  in  air  and  to 
study  it, — carbon  dioxide. 

Apparatus  and  Chemicals.  Eight-inch  test-tube,  two-holed 
rubber  stopper,  two  pieces  of  glass  tubing,  lime  water,  two  bottles 
of  oxygen  gas  from  gas  holder,  charcoal,  magnesium  ribbon,  com- 
bustion cup,  forceps. 

Method  and  Results,  (i)  Take  the  test-tube  and  the  stopper 
and  adjust  the  glass  tubes,  one  just  through  the  stopper,  the  other 
reaching  below  the  surface  of  the  lime  water  well  down  below 
the  bottom  of  the  test-tube.  Apply  suction  to  the  short  tube. 
Draw  air  carefully  through  the  apparatus  but  do  not  blow.  Note 
change  in  the  lime  water, 

(2)  Take  each  bottle  of  oxygen  and  burn  charcoal  in  it  until 
all  burning  ceases.  What  compound  has  been  produced?  Into 
the  first  bottle  pour  lime  water  and  shake.  Note  the  change. 
Compare  this  product  with  that  produced  by  drawing  air  through 
lime  water. 

Into  the  second  bottle,  introduce  burning  magnesium  ribbon. 
What  two  products  do  you  see?  What  does  this  show  regarding 
the  composition  of  the  gas  that  produces  a  white  substance  with 
the  lime  water? 
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Make  a  drawing  of  the  test  tube  apparatus  used  to  detect  the 
presence  of  carbon  dioxide  in  the  air. 

A  solid  substance  formed  in  a  liquid  by  the  addition  of  a  gas 
or  another  liquid  is  called  a  precipitate. 

Questions  for  Study:  (i)  What  is  produced  when  air  is  drawn 
through  lime  water?  (2)  What  is  a  precipitate?  (3)  What 
causes  the  change  in  the  lime  water,  a  solid,  a  liquid  or  a  gas? 
(4)  How  do  you  know?  (5)  What  is  the  composition  of  the 
product  in  the  bottle  after  charcoal  is  burned  in  the  oxygen?  (6) 
How  does  the  result  of  drawing  air  through  lime  water  com- 
pare with  the  result  of  shaking  the  product  of  burned  carbon 
with  lime  water?  (7)  What  two  products  result  when  magnesium 
is  burned  in  the  second  bottle?  (8)  When  magnesium  burns, 
what  is  the  color  and  the  composition  of  the  product?  (9)  This 
shows  that  the  gas  in  bottles  one  and  two  is  made  up  of  what  two 
elements?  (10)  ,What  is  the  composition  of  the  third  gas  in  the 
atmosphere?    What  is  the  name  of  this  gas? 

History.  Van  Helmont,  about  1600,  collected  from  burning 
wood,  from  fermentation  and  decay,  a  gas  which  would  suffocate 
animals  and  extinguish  flame.  This  gas  was  carbon  dioxide. 
Lavoisier  was,  however,  the  first  to  explain  its  real  nature. 

Occurrence.  Carbon  dioxide  exists  uncombined  in  the  air  to 
the  extent  of  4  parts  in  10,000  parts  of  air  or  in  per  cent.,  0.04 
per  cent. ;  and  this  apparently  small  amount  is  of  very  great  im- 
portance in  nature.  It  exists  combined  in  marble,  limestone,  coral, 
shells,  and  chalk.  In  some  localities,  such  as  volcanic  regions, 
it  issues  in  great  quantities  from  the  earth  and  many  spring  waters 
carry  large  amounts  of  it  in  solution.  It  collects  in  unused  wells, 
mines,  vaults,  and  cisterns. 

Preparation,  It  can  be  prepared  by  burning  any  substance  con- 
taining carbon  or  by  the  action  of  an  acid  on  limestone.  The 
latter  method  is  the  better  for  most  purposes. 

Properties.  It  is  a  colorless  gas,  with  slightly  pungent  odor 
and  a  sharp  prickly  taste.  It  is  neither  a  combustible  nor  a  sup- 
porter of  combustion.  It  is  heavier  than  air  and  that  is  the 
reason  why  it  collects  in  caves,  wells,  and  mines. 

Uses.  The  uses  of  carbon  dioxide  are  many  and  important. 
Those  mentioned  here  are  classified  under  four  different  heads. 
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(i)  It  is  used  to  prepare  soda  water  and  so-called  mineral 
spring  waters.  For  this  purpose,  it  is  usually  compressed  into 
liquid  form  in  iron  cylinders  from  which  the  carbon  dioxide  is 
passed  into  common  water.  Vichy,  seltzer,  apollinaris,  and  Sara- 
toga waters  are  all  examples  of  water  charged  with  carbon  diox- 
ide. It  is  carbon  dioxide  that  gives  beer  its  foam  and  champagne 
its  sparkle. 

(2)  In  the  chemistry  of  cooking,  carbon  dioxide,  made  by  the 
yeast  during  fermentation,  makes  the  bread  rise  and  become  por- 
ous ;  and  similar  results  may  be  obtained  by  using  baking  soda  and 
baking  powders.  All  kinds  of  pastry,  except  a  few,  owe  their 
lightness  and  porosity  to  this  gas. 

(3)  Fire  extinguishers  make  use  of  carbon  dixoide  in  putting 
out  fires ;  this  use  depends  upon  the  fact  that  carbon  dixoide  is  a 
non-supporter  of  combustion.  The  gas  is  produced  by  the  action 
of  sulphuric  acid  on  sodium  bicarbonate.  You  can  see  an  ex- 
tinguisher of  this  sort  on  each  floor  of  this  building.  The  tank 
is  full  of  a  solution  of  sodium  bicarbonate ;  at  the  top  of  the  ex- 
tinguisher in  this  solution  is  a  bottle  containing  concentrated 
sulphuric  acid,  and  provided  with  a  stopper  opened  by  means  of 
a  screw  operated  by  hand  on  top  of  the  extinguisher.  In  case 
of  fire,  the  machine  is  inverted  and  the  stopper  of  the  bottle 
opened,  thus  allowing  the  acid  to  mix  with  the  bicarbonate  and 
produce  carbon  dioxide  that  mingles  with  the  water  and  is  de- 
livered under  pressure.  To  stop  the  action,  turn  the  extinguisher 
right  side  up  again,  and  with  the  screw  replace  the  stopper  in 
the  bottle.  If  it  has  been  used  but  a  short  time,  there  is  usually 
enough  acid  and  bicarbonate  left  in  it  to  use  again  without 
recharging. 

(4)  Relation  of  carbon  dioxide  to  life.  Plants  use  carbon 
dioxide  for  food  just  as  we  use  bread  or  sugar.  Carbon  dioxide 
is  just  as  much  a  food  for  the  plant  as  grass  is  for  the  cow ;  indeed 
all  the  carbon  found  in  combined  form  in  plants  has  come  from 
the  carbon  dioxide  taken  in  it  by  the  plant.  And  since  the  whole 
human  race  would  starve  and  disappear  from  the  earth  if  it  were 
not  for  plant  life,  it  is  highly  important  for  us  to  study  this  carbon 
dioxide  which  plants  depend  on  for  their  existence. 

Plants  breathe  in  air  containing  carbon  dioxide  through  open- 
ings on  the  under  side  of  the  leaf  and  in  the  presence  of  sunlight, 
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with  the  aid  of  chlorophyll,  the  green  coloring  matter  of  the  leaf, 
they  break  up  carbon  dioxide  much  as  the  magnesium  ribbon 
broke  it  up  in  the  last  experiment.  The  carbon  dioxide  is  broken 
up  into  oxygen,  which  is  breathed  out,  and  carbon  which,  in  the 
presence  of  water  taken  up  from  the  soil  by  the  plant,  is  imme- 
diately converted  into  sugar,  starch  and  various  other  materials 
of  the  plant. 

Carbon  dioxide  is  constantly  being  poured  into  the  air  in 
enormous  quantities,  from  chimneys  as  the  product  of  burning 
coal,  from  animals  as  a  product  of  breathing,  and  from  decaying 
substances  as  a  product  of  decomposition.  Why  is  it,  then,  that 
the  quantity  of  carbon  dioxide  in  the  air  does  not  increase  to  such 
an  extent  that  animals  suffocate  and  die?  The  answer  has  al- 
ready been  given.  Plant  life  is  using  up  carbon  dixoide  as  fast 
as  it  comes  into  the  atmosphere ;  even  in  winter  when  plant  life 
does  not  exist  to  any  extent  on  the  northern  continents,  the  wind, 
which  is  stronger  at  that  time  than  at  any  other  time  of  the  year, 
circulates  the  atmosphere  so  thoroughly  that  the  plants  of  the 
southern  continents  can  do  the  work.  In  this  way  a  constant 
balance  is  preserved  throughout  the  entire  year. 

The  Cycle  of  Carbon  in  Nature 

Carbon  passes  through  a  complete  natural  cycle  from  the  plant 
to  the  animal  and  through  carbon  dioxide  back  to  the  plant  again. 
Plants  by  means  of  the  energy  from  the  sun,  take  carbon  from 
carbon  dioxide  and  with  water  make  it  into  sugar  and  starch  in 
the  plant.  A  cow  eats  the  plant  and  the  carbon  of  the  sugar  and 
starch  may  pass  into  the  fat  of  the  milk  and  finally  into  the  butter. 
Man  eats  the  butter,  which,  when  digested,  gets  into  the  blood 
and  this  fserves  to  carry  the  carbon  in  the  form  of  some  of  it^ 
compounds  to  every  part  of  his  body.  Here  an  important  change 
takes  place. 

Air  contains  oxygen.  Man  takes  into  his  lungs  air,  from  which 
the  blood  absorbs  the  oxygen  and  carries  it  all  over  the  bodiy 
just  as  it  carries  the  digested  food.  In  the  process  of  life,  this 
oxygen  combines  with  the  carbon  of  the  food  taken  in  and  forms 
carbon  dioxide  which  is  breathed  out  into  the  air  by  the  lungs. 
Then  the  plant  takes  the  carbon  dioxide  from  the  air  again,  thus 
completing  the  cycle  of  the  carbon. 
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The  cycle  of  carbon  may  be  summarized  as  follows:  Plants 
take  in  carbon  dioxide,  keep  carbon  and  give  out  oxygen.  Thus 
the  sun's  energy  is  stored  up  in  plants. 

Animals  eat  the  plants,  take  the  carbon  into  their  systems,  and 
at  the  same  time  the  oxygen  of  the  air.  The  carbon  and  oxygen 
unite  to  form  carbon  dioxide,  which  is  returned  to  the  air.  This 
union  of  carbon  and  oxygen  gives  out  the  stored-up  energy  of  the 
sun  as  the  heat  and  the  activities  of  animals. 

Carbon  Dioxide  in  Nature 

(i)  At  Herste,  Germany,  from  borings  made  in  the  earth  in 
1894,  40,000,000  liters  of  carbon  dioxide  escape  daily.  It  is  99.84 
per  cent.  pure.  By  1897,  10,000  grams  were  being  liquefied  daily. 
The  origin  of  this  carbon  dioxide  is  probably  due  to  the  action 
of  some  of  the  salts  of  silicic  acid  on  limestone  at  great  depths 
in  the  earth. 

(2)  At  certain  places  such  as  Saratoga  and  Selters,  natural 
spring  water  comes  to  the  surface  of  the  ground  highly  charged 
with  carbon  dioxide.  From  such  sources,  we  obtain  such  waters 
as  Saratoga,  seltzer,  apollinaris,  and  vichy. 

(3)  At  the  Grotto  del  Cane,  near  Naples,  in  Italy,  carbon 
dioxide  issues  in  quantity  from  the  ground.  Here  it  forms  a 
layer  on  the  bottom  of  a  small  cave.  When  tourists  arrive  there, 
a  man  enters  the  cave  with  a  dog.  The  man  whose  head  is  high 
above  the  level  of  the  gas  does  not  notice  it,  whereas  the  dog  that 
accompanies  the  guide,  is  immediately  overcome  when  placed  on 
the  floor.  Of  course,  the  little  dog  is  revived  at  once  and  is 
ready  for  another  demonstration  when  more  tourists  arrive. 

(4)  At  Death  Gulch  in  the  Yellowstone  Park,  and  near  the 
Lake  of  Laach,  in  the  so-called  Valley  of  Death,  in  Java,  large 
quantities  of  carbon  dioxide  issue  from  fissures  in  the  earth.  Ani- 
mals often  wander  into  these  valleys  and  are  overcome  and  die. 

What  Fuel  Shall  he  Used  for  the  ChaHng-dish? 

(By  Mr.  W.  G.  Whitman,   Salem  Mass.   Normal  School,   for- 
merly Ethical  Culture  High  School,  New  York  City) 

The  purpose  of  this  series  of  experiments  is  to  determine  the 
relative  economic  values  of  ethyl  alcohol,  denatured  alcohol  and 
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wood  alcohol  when  burned  as  fuel  in  the  fount  of  the  chafing- 
dish  under  the  usual  conditions  of  use. 

One  liter  of  water  is  put  into  a  one-liter  chafing-dish  and  a 
weighed  quantity  of  alcohol  is  burned.  If  the  one  liter  of  water 
is  warmed  to  the  boiling  point  before  the  alcohol  burns  out,  it 
is  replaced  by  another  liter  of  cold  water.  The  heat  absorbed 
by  the  water  is  calculated  and  considered  as  the  useful  heat  avail- 
able.   The  following  tables  have  been  taken  from  a  pupil's  record : 


Fuel 

Ethyl  Alcohol 

Denat.  Alcohol 

Methyl  Alcohol 

Weight  of  fount  and  alcohol 

Weight  of  fount  empty .... 

X97.1  gm. 
106. s    " 
90.6    " 

196.  2  gm. 
106.2    " 
90 . 0    " 

193.3  gm. 
106.3 
87.0    " 

Weight  of  alcohol  burned 

Water  used  and  its  change  j  '  V^^J 
in  temperature "j  [  j|^^|. 

22°  to  97°  C. 
22°  to  95°  C. 
25°  to  84°  C. 

24°  to  97°  C. 
22°  to  97°  C. 
22°  to  31'' C. 

22°  to  97°  C. 
22°  to  84°  C. 

Heat,  absorbed  by  water 

207,000  calories 

158,000  calories 

137  000  calories 

Alcohol  lighted  at 

9:0s  A.M. 

9:43     " 
38  minutes 

9:50  A.M. 

10:30    " 
40  minutes 

Alcohol  burned  out  at 

2:35    " 
35  nunutes 

Time  one  filling  of  fount  will  last.  . . 

I  gallon  water=378s  gm.         i  gallon  alcohol  (sp.  gr.  .8i)=3o66  gm. 


Fuel. 


Useful  heat  from  1  gm.  of  fuel 

Amount  of  water  which  100  gm.  of 
fuel  will  warm  from  20°  C.  to 
boiling 

Amount  of  fuel  required  to  boil   1 

P  liter  of  water 

Useful  heat  produced  per  minute. . . 

Cost  of  fuel  per  gallon 

Cost  of  fuel  per  gram 

Cost  of  boiling  4  liters  of  water .... 


Ethyl  Alcohol 


2280  cal. 


2.8s  liters 

35  gm. 

60  cal. 

$3.00 
$0.00096 
13.5  cents 


Denat.  Alcohol 


1760  cal. 


2.2  liters 

45  gm. 
44  cal. 

$0.50 
$0.00016 
3.  cents 


Methyl  Alcohol 


1580  cal. 


1.85  liters 

55  gm. 
45  cal. 
$1 .00 

$0.00032 
7.  cents 


The  two  most  important  considerations  are  economy  of  time 
and  cost.  The  ethyl  alcohol  shows  greatest  economy  of  time 
since  it  produces  the  greatest  number  of  calories  of  useful  heat 
per  minute.  The  great  saving  in  cost,  when  denatured  alcohol 
is  used,  is,  however,  for  ordinary  use,  sufficient  to  more  than  out- 
balance the  time  saved  by  using  the  ethyl  alcohol.  If  one  wished 
to  carry  alcohol  as  a  fuel  on  an  extensive  camping  trip,  the  weight 
would  be  an  important  consideration.  It  will  be  seen  from  the 
table  that  when  equal  weights  of  fuel  are  considered,  the  ethyl 
alcohol  gives  more  useful  energy ;  but  here  the  state  of  one's 
pocket-book  and  the  size  of  his  pack  will  have  to  be  considered  in 
helping  to  make  a  choice. 
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Fuels  for  Small  Portable  Stoves 
(By  Mr.  Whitman) 

There  is  a  large  demand  for  some  means  of  producing  heat  in 
small  amounts  for  heating  and  for  cooking  purposes.  In  the  small 
city  apartment,  in  the  large  country  home,  in  the  summer  camp, 
in  fact,  wherever  one  lives,  there  is  at  times  use  for  a  small 
portable  stove.  In  early  fall  and  late  spring  when  the  winter 
furnace  is  not  running,  the  small  stove  is  used  to  take  the  chill 
from  the  air.  In  winter  it  may  serve  to  give  auxiliary  heat  in 
extremely  cold  weather.  It  may  heat  entirely  a  small  room  which 
is  not  connected  with  the  regular  heating  plant.  The  small  cooker 
is  of  inestimable  value.  It  is  convenient ;  can  be  started  in  a 
moment;  saves  fuel  when  only  a  small  amount  of  food  is  to  be 
cooked.  It  applies  the  heat  just  where  it  is  needed  and  fuel  is 
consumed  only  while  it  is  producing  useful  energy. 

The  advantages  to  be  derived  from  these  stoves  have  made 
their  use  very  common.  It  is  therefore  important  that  people 
should  have  a  thorough  knowledge  of  the  management  of  them, 
of  the  efficiency  of  different  fuels,  and  of  the  different  types  of 
stoves  for  the  same  fuel.  It  is  also  very  important  from  the 
hygienic  point  of  view  that  those,  living  in  rooms  heated  by  these 
stoves,  consider  the  effect  of  the  burning  fuel  upon  the  purity  of 
the  air  of  the  room,  especially  when  used,  as  is  so  often  the  case, 
in  a  small  unventilated  or  poorly  ventilated  room. 

The  electric  stove,  where  current  is  available,  stands  first,  when 
cleanlinesss,  ease  of  operation  and  hygienic  value  are  considered. 
To  determine  whether  the  expense  would  make  it  prohibitive, 
tests  may  be  made  in  the  laboratory  later  in  the  course  when  the 
subject  of  electricity  is  taken  up.  We  will  eliminate  the  electric 
stove  from  our  present  consideration,  in  which  a  study  is  made 
of  the  three  most  popular  stoves:  those  burning  gas,  kerosene, 
and  alcohol. 

In  order  to  make  a  scientific  study  of  the  relative  merits  of  these 
fuels,  first  of  all,  combustion  and  the  quantitative  relation  between 
the  fuel,  oxygen  of  the  air,  and  the  products  of  combustion  must 
be  understood.  The  pupils  have  already  had  an  elementary  treat- 
ment of  combustion  in  their  general  science  course.  They  have 
studied  it  in  this  course  as  an  important  source  of  heat.     They 
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now  add  to  their  knowledge  of  combustion  by  taking  particular 
account  of  the  burning  of  carbon,  hydrogen  and  methane,  and 
calculating  the  amount  of  air  used  and  the  amount  of  carbon 
dioxide  and  water  vapor  produced.  They  have  studied  about 
humidity,  saturated  air,  dew  point,  the  relation  between  capacity 
of  air  to  hold  water  vapor  and  its  temperature ;  the  effect  of  high 
relative  humidity  upon  health  and  comfort,  the  harmful  results 
which  come  from  condensation  of  moisture  from  saturated  air, 
as  the  swelling  of  wood  work,  "  steaming  "  of  windows,  rusting 
of  piano  wires,  etc.  This  has  prepared  the  pupils  to  understand 
the  effects  of  the  water  vapor  which  is  produced  in  the  room  as  a 
product  of  combustion. 

Gas  Stoves.  As  a  preliminary  preparation,  "A  Study  of  the 
Bunsen  Burner  "  is  given  as  a  laboratory  exercise.  In  this  the 
pupil  finds  out  the  reason  for  a  luminous  and  non-luminous  flame, 
the  cause  of  a  sooty  flame,  the  kind  of  flame  for  most  heat,  for 
most  light,  why  the  Bunsen  flame  sometimes  strikes  back,  danger 
from  this  and  remedy.  After  this  two  types  of  stove  are  exam- 
ined :  one  giving  a  luminous  flame ;  the  other  of  the  Bunsen  type. 

Kerosene  Stoves.  The  flat  wick  and  central  draft  burners  giv- 
ing a  luminous  flame,  the  wick  blue-flame  burner,  and  the  non- 
luminous  blast  flame  types  are  compared. 

Alcohol  stoves.  The  "  alcohol  gas  stove  "  has  an  elevated  reser- 
voir of  alcohol.  A  wick  from  the  bottom  of  the  reservoir  feeds  the 
alcohol  to  the  burner  at  a  lower  level.  The  alcohol  is  vaporized 
and  issues  from  the  burner  as  a  gas.  Another  alcohol  stove  has 
the  fount  below  the  burner  just  as  in  the  ordinary  kerosene  lamp. 
The  wick  is  enclosed  in  a  metal  holder  and  never  comes  in  con- 
tact with  the  flame.  The  wick  holder  is  surrounded  near  the  top 
by  a  priming  chamber.  A  small  pump  extends  in  the  fount. 
When  the  stove  is  to  be  lighted,  a  small  amount  of  alcohol  is 
pumped  into  the  priming  chamber  and  lighted.  This  heats  the 
metal  wick  holder  and  vaporizes  the  alcohol  in  the  wick.  The 
vapor  finds  outlet  in  a  series  of  small  holes  around  the  edge  of 
the  priming  chamber.  Here  the  alcohol  burns  and  enough  heat 
is  taken  by  the  wick  holder  to  continue  vaporizing  the  alcohol. 

After  the  pupils  are  familiar  with  the  different  stoves,  one  for 
each  fuel  is  selected  and  these  are  used  to  test  the  relative  merits 
of  the  three  fuels.     The  amount  of  fuel  consumed  in  warming 
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the  same  weight  of  water  through  the  same  change  of  tempera- 
ture is  determined.  The  change  in  composition  of  the  air  is 
considered,  taking  account  of  the  products  of  combustion. 

The  following  data  and  equivalents  are  given  the  pupils  for  use 
in  calculation  and  discussion  of  the  subject : 


The  burning  of 


I  lb.  hyrdogen 

carbon  

acetylene 

methane 

carbon  monoxide . 

city  gas 

hard  coal 

soft  coal. . ; 

ethyl  alcohol 

methyl  alcohol .  .  . 
kerosene 


Requires 


Oxygen 


89.9  cu 
29.9 
34. S 

44.9 

6.3 
44.2 

25-9 

27. S 
23 -4 
16.8 
39-3 


n 

Air 

I.  ft. 

432.6  cu 

" 

144-3 

165.9       ' 

" 

215-3 

29.9 

" 

212 .9       ' 

124-4       ' 

132.4 

" 

112 .0        ' 

" 

8r.i       ' 

» 

189.0       ' 

ft. 


Produces 


Carbon 

dioxide 

cu.  ft. 

29.9 

27.6 

22, s 

'* 

12.9 

12  . 2 

25-1 

23.0 
iS-S 

« 

II .  2 

" 

27.8 

(( 

Water 
vapor 


9.0  lbs. 


0.7 

3.4 
0-3 
0.4 
I.  2 
I  .  I 

1-4 


Gas 


Oxygen 

Air 

Carbon  dioxide 

Enriched  water  gas  (city  gas) . 


Weight  of  I  cu.  ft. 


o  .089  lbs. 
0.080     " 
o.  122      " 
0.043      " 


Volume  of  i  lb. 


II .  24  cu.  ft. 

12.44     " 

8.17     " 

23.20     " 


I  lb.  water  vapor  saturates  5300  cu.  ft.  of  air  at  20°C.  (68°F.). 
0.000188  lb.  water  vapor  saturates  i  cu.  ft.  of  air  at  20°C. 
I  lb.  =  453.6  gms.    I  gm.  =  0.002204  lb.     i  cu.  ft.  =  28.3  liters. 

The  amount  of  fuel  required  to  boil  2  liters  of  water  is  found 
by  experiment,  the  time  observed,  and  other  items  as  given  in 
table  below  are  calculated.  Cost  is  reckoned  on  this  basis :  kero- 
sene, 13c.  per  gallon;  denatured  alcohol,  50c.  per  gallon;  gas, 
80c.  per  thousand  cubic  feet.  The  following  table  taken  from 
pupils'  reports  is  the  average  of  four  independent  trials : 


Fuel 


Amount  of  fuel  required  to  warm  2 
liters  of  water  from  20°  C.  to  95°  C.  . 

Cost 

Time  required 

Volume  of  air  used 

Vol.  of  carbon  dioxide  produced 

Weight  of  water  vapor  produced 

Volume  of  air  this  water  can  saturate  at 
20°  C 

Vol.  of  air  of  relative  humidity  50% 
which  this  can  saturate  at  20°  C.  . .  . 


Kerosene 


94.15  gms. 
0.41  cents 
2S  min. 
39.3  cu.  ft. 
5-72       " 
0.28  lb. 

1505  cu.  ft. 

3010      " 


Denatured 
alcohol 


132.14  gms. 
2. 1 1  cents 
47  min. 
32.3  cu.  ft. 
4.53       " 
0.34  lb. 

1827  cu.  ft. 
3654      " 


Gas 


4-77  cu.  ft. 
0.39  cents 

20  min. 
44.9  cu.  ft. 
2.68      " 
0.72  lb. 

3865  cu.  ft. 

7730      " 
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From  a  consideration  of  the  above  figures  it  may  be  concluded 
that  if  time  and  cost  are  considered  there  is  not  much  choice  be- 
tween kerosene  and  gas.  Although  the  gas  has  a  slight  advantage ; 
the  alcohol  is  surely  outclassed.  Less  time  is  needed  for  care  of 
the  gas  stove  and  it  has  the  advantage  of  always  being  ready. 
The  gas  is  the  worst  offender  in  taking  oxygen  from  the  air,  using 
up  45  cu.  ft.  of  air  against  39  cu.  ft.  by  kerosene.  The  carbon 
dioxide  added  to  the  air  is  not  harmful  in  itself,  but  might  be- 
come a  source  of  harm  if  it  increased  enough  to  dilute  the  oxygen 
materially.  The  water  vapor  produced  by  burning  gas  is  twice 
that  produced  by  either  the  alcohol  or  kerosene.  This  is  objec- 
tionable if  the  gas  burns  for  a  long  time,  for  it  will  usually  satur- 
ate the  air  and  cause  a  deposit  of  water ;  although  it  might  happen 
that  the  relative  humidity  in  the  room  was  low,  then  if  the  gas  was 
burned  but  a  short  time,  it  would  be  helpful  in  raising  the  humid- 
ity up  to  the  proper  amount.  If  the  ventilation  were  exceptionally 
good  these  objections  to  gas  would  be  removed.  If  we  were 
situated  where  gas  was  not  available  we  would  choose  kerosene 
for  fuel  except  for  such  use  as  the  chafing-dish. 

The  experiment  may  be  varied  by  finding  out  if  the  efficiency 
of  the  fuel  is  changed  by  rapid  or  slow  heating.  Metal  tops,  sup- 
plied with  these  stoves  to  be  added  when  used  as  heaters,  may 
be  put  on  and  tests  made  in  a  small  closed  room.  Temperature 
change  in  the  room  is  found  and  also  the  change  in  composition 
of  the  air.  Moisture  may  be  determined  by  a  dew  point  method 
and  the  carbon  dioxide  by  means  of  a  Fitz  Shaker  or  a  Wolpert 
air  tester. 

One  of  the  most  significant  facts  which  this  whole  discussion 
teaches  is  the  urgent  need  of  adequate  change  of  air  where  these 
small  stoves  are  used. 

The  Fireless  Cooker 
(By  Mr.  Whitman) 

When  water  warmed  over  a  stove  reaches  the  boiling  tempera- 
ture, it  is  found  to  keep  at  that  temperature.  No  matter  how 
much  heat  be  applied  the  temperature  is  not  raised.  When  a 
substance  is  cooked  by  boiling  in  water,  after  the  boiling  tem- 
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perature  is  reached,  additional  heat  need  be  suppHed  only  to  re- 
place heat  lost  to  the  air  or  wasted  in  vaporizing  water.  The 
substance  is  warm  enough  to  cook  and  if  loss  of  heat  already  in 
the  substance  is  prevented,  cooking  will  go  on  and  no  more  fuel 
need  be  burned. 

In  studying  about  conduction  of  heat,  it  was  learned  that  there 
are  many  substances,  poor  conductors  of  heat,  which  are  used  to 
prevent  loss  of  heat  from  a  hot  body  and  to  keep  heat  away  from 
a  cool  body. 

For  many  years  the  Norwegians  have  been  accustomed,  after 
heating  certain  foods  to  the  boiling  point  of  water,  to  re- 
move the  dish  from  the  fire  and  wrap  it  in  a  blanket  or 
other  poorly  conducting  material.  One  of  the  simplest  and 
most  convenient  means  is  to  pack  straw  or  hay  about  the  dish 
in  a  small  box. 

Fire  is  used  only  to  heat  the  material  at  first;  practically  all 
the  cooking  is  done  after  removal  from  the  fire,  hence  the  name 
"  fireless  cooker  "  is  appropriate. 

Even  the  best  non-conducting  materials  will  take  some  heat 
away  from  the  cooker,  so  the  temperature  falls  a  few  degrees 
right  away  and  then  very  slowly.  But  there  are  many  foods  which 
will  cook  at  temperatures  below  the  boiling  point  of  water,  if  the 
heat  is  applied  for  a  longer  time.  The  improved  fireless  cookers 
have  the  non-conducting  material  held  permanently  in  place,  leav- 
ing a  space  in  which  to  set  the  hot  dish  of  food.  A  cushion  of 
non-conducting  material  is  then  used  to  cover  it.  The  case  sup- 
porting the  hot  dish  and  separating  it  from  the  non-conducting 
excelsior  or  hay  is  sometimes  made  of  thin  sheet  metal.  This 
gives  rigidity  to  the  wall  and  is  better  for  sanitary  reasons  since 
it  is  more  easily  cleaned.  It  does  conduct  away  some  of  the  heat 
however.  To  make  up  for  this  loss  a  stone  of  same  diameter  as 
the  dish  and  two  to  three  inches  thick  may  be  heated  to  300°C. 
to  400°C.  and  placed  at  the  bottom  of  the  space  under  the 
dish. 

Such  a  cooker  may  be  made  by  the  girls  of  the  class  and  if  they 
have  a  little  help  they  can  put  in  the  metal  work.  The  use  of  the 
thermos  bottle  for  keeping  a  hot  body  hot  or  a  cold  body  cold 
suggests  a  similar  use  for  the  fireless  cooker.     Two  of  the  girls 
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in  the  physics  class  this  year  made  a  fireless  cooker  and  tested 
it  for  use  as  a  cooker  and  as  a  refrigerator.  The  results  of  their 
tests  are  tabulated  below. 


Time 

Time 

in 

in  hours 

Temperature  of  water 

• 

at  start 

at  end 

at  start 

at  end 

Without  the  stone 

3:30  p.  M. 

2  :30  p.  M. 
10:30  A.  M. 
10:30  A.  M. 
Mon. 

9:30  A.  M. 
9:00  A.  M. 
9:ooA.  M. 
9:30  P.  M. 

Tues. 

18 

18.5 

22.5 

35 

88°  C. 

loo'C. 

o°C. 

o°C. 

4o'»C. 

With  hot  stone 

60°  C. 

With  pan  of  ice  in  place  of  J 
stone ( 

13°  c. 

These  results  show  a  sufficient  saving  of  heat  for  cooking  pur- 
poses. If  a  substance  were  put  into  the  cooker,  boiling  hot,  at 
8  o'clock  p.  m.,  it  would  be  cooked  and  hot  enough  to  serve  for 
breakfast  at  8  o'clock  a.  m.  the  next  morning.  The  tabulated 
results  also  show  that  it  is  a  very  efficient  refrigerator.  After 
these  tests  were  made  the  fireless  cooker  was  given  to  the  girls 
of  the  domestic  science  department,  who  will  test  it  in  actually 
cooking  different  foods. 

The  fireless  cooker  should  find  a  warm  welcome  in  the  summer 
camp.  One  can  go  ofif  on  an  all  day's  outing  and  know  that  his 
dinner  is  cooking  and  will  be  steaming  hot  when  he  returns  tired 
and  hungry  at  night.  It  makes  it  possible  to  have  things  cooked 
for  dinner  without  having  a  fire  in  the  heat  of  the  day.  Not 
only  for  economy  in  fuel  and  time  but  for  greater  convenience, 
cleanliness,  removal  of  steam  and  odors  and  improvement  in  qual- 
ity and  flavor  of  the  food,  does  the  fireless  cooker  deserve  more 
extensive  use  than  it  now  has. 
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HANDWRITING 

Section  I.    Introduction 

Handwriting  may  profitably  be  studied  from  three  points  of 
view : — that  of  the  physiology  and  psychology  of  movement,^ 
that  of  the  part  it  may  play  in  the  in'telHgently  directed  activities 
of  child  life  in  schools,-  and  that  of  the  direct  examination  of 
the  quality  and  speed  of  handwriting  secured  by  various  forms 
of  school  training.  But  to  any  study  of  it  there  is  one  very 
desirable  preliminary  —  some  means  of  measuring  the  quality 
of  a  sample  of  handwriting. 

At  present  we  can  do  no  better  than  estimate  a  handwriting 
as  very  bad,  bad,  good,  very  good,  or  extremely  good,  knowing 
only  vaguely  what  we  mean  thereby,  running  the  risk  of  shift- 
ing our  standards  with  time,  and  only  by  chance  meaning  the 
same  by  a  word  as  some  other  student  of  the  facts  means  by  it. 
We  are  in  the  condition  in  which  students  of  temperature  were 
before  the  discovery  of  the  thermometer  or  any  other  scale  for 
measuring  temperature  beyond  the  very  hot,  hot,  warm,  luke- 
warm, and  the  like,  of  subjective  opinion.  We  opine  roughly 
that,  at  a  fairly  rapid  rate,  writing-movements  in  which  the  fore- 
arm shares  are  able  to  produce  a  better  quality  of  handwriting  than 


^  No  attempt  is  made  in  this  article  to  report  any  results  of  physio- 
logical or  psychological  analysis  of  the  behavior  involved  in  hand- 
writing. The  student  of  this  aspect  of  the  subject  should  consult 
especially   the    investigations  of  Preyer,  Judd  and  Freeman. 

"  No  attempt  is  made  in  this  article  to  report  the  experiences  or 
opinions  of  students  of  education  with  respect  to  the  utilization  of 
the  original  tendencies  of  children  so  as  to  secure  a  rational  and 
economical  cultivation  of  handwriting  as  an  expressive  art. 
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movements  confined  more  exclusively  to  the  thumb  and  fingers, 
but  no  one  could  estimate  with  surety  and  precision  Jww  much 
better  the  best  rapid  "  free-arm  '"  writing  is  than  the  best  equally 
rapid  "  finger-movement  "  writing.  We  opine  roughly  that  drills 
in  which  good  writing  serves  some  end  of  consequence  to  the 
children  will  be  more  efficient  than  drills  for  mere  penmanship, 
but  no  one  could  estimate  liozv  much  more  efficient  they  will  be. 
We  know  that  some  schools  secure  better  writing  at  a  given 
speed  than  do  other  schools,  but  no  one  could  tell  hozv  much 
better  in  any  terms  sfure  of  understanding  and  agreement ;  for 
we  have  no  scale  to  measure  handwriting  by.  No  pupil,  teacher, 
or  superintendent  of  schools  knows  how  well  any  child,  class, 
or  group  of  children  writes  in  anything  approaching  the  sense 
in  which  we  know  how  hot  an}-  liquid  is  or  how  long  a  wire  is. 

The  main  purposes  of  this  number  of  the  Record  are  to 
describe  the  means  by  which  a  graphometer  or  scale  for  hand- 
writing may  be  made,  to  present  such  a  scale  for  the  hand- 
writing of  children  in  grades  5,  6,  7.  and  8,  to  explain  how  such 
a  scale  is  to  be  used,  to  present  a  similar  scale  for  adult  v>'omen's 
handwriting,  and  to  mention  some  of  the  facts  and  questions  of 
importance  to  which  the  discovery  and  use  of  these  scales  have 
led. 

J\Iany  circumstances  have  combined  to  prevent  me  from  giving 
at  this  time  anything  like  a  perfect  scale.  The  mdividual  diflt'er- 
ences  amongst  competent  judges  in  rating  any  example  are  so 
great  that  to  get  for  it  a  measure  accurate  within  one  per  cent  of 
the  difference  in  merit  between  the  best  and  the  worst  of  gram- 
mar-school (i.  e.,  grades  5  to  8)  writing  requires  that  at  least  200 
judges  rate  it.  I  have  not  been  able  to  command  the  services 
of  so  many.  For  the  greatest  practical  convenience  a 
scale  should  have  for  any  quality  samples  of  all  the  com m (in 
st}-les  of  children's  writings,  and  should  include  about  ten  quali- 
ties dififering  each  from  the  next  by  equal  steps  (equal,  that  is. 
within,  say,  four  per  cent  of  a  step  or  one  half  of  one  per 
cent  of  the  difiference  between  the  worst  and  the  best  grammar- 
school  writing.  But  to  get  such  samples  one  would  need  to  have 
several  thousand  samples  of  each  style  of  writing,  and  to  have 
about  half  a  million  ratings  made.  This  means  roughlv  four 
thousand  hours   of  labor.     The   final    selections   of   samples    for 
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the  scale  should  properly  be  made  from  very  many  printed  repro- 
ductions such  as  will  form  the  scale  itself.  The  cost  has  pro- 
hibited me  from  making  many  of  these. 

The  scale  is  presented  now,  in  spite  of  its  imperfections,  for 
these  reasons :  It  is  the  result  of  some  twenty  thousand  ratino's 
and  ensures  measurements  far  more  accurate  than  anyone  could 
make  without  it.  For  the  present  needs  of  school  practice 
and  educational  research,  a  very  precise  instrument  for  measur- 
ing handwriting  is  not  required.  The  best  way  to  get  a  more 
perfect  scale  is  by  the  use  of  this -one  as  a  starting  point. 

This  scale  is  then  offered  as  a  preliminary  scale  whose  imper- 
fections the  maker  is,  perhaps,  more  conscious  of  than  any  critic 
will  be.  I  beg  the  reader  to  bear  this  in  mind,  since,  for  the 
sake  of  simplicity  in  description  in  wdiat  follows,  I  shall  not  in 
each  case  state  the  fact  that  a  quality  or  point  on  the  scale  is 
determined  only  to  a  certain  approximation,  and  the  fact  that  the 
differences  between  successive  qualities  are  only  approximately 
equal. 


PART  I 

The  Measurement  of  the  Quality  of  Haxdwritixg 

Section  2.  TJic  Construction  of  a  Scale  for  Quality  of  Hand- 
zvri tings  of  Children  in  Grades  5  to  8 

If  one  selects  from  children's  written  work  1000  samples  rang- 
ing from  the  best  to  the  worst  handwriting  found  in  grades  5 
to  8  and  tries  to  rank  these  1000  samples  in  order  of  merit  for 
band  writing,  one  finds  that  he  cannot  make  1000  such  ranks. 
Some  of  the  handwritings  will  be  indistinguishable  in  "  good- 
ness "  or  "  quality  "  or  "  merit."  Nor  can  one  make  100  svich 
ranks.  Nor  can  one  make  40.  One  can  make  about  20.  but  if 
he  so  ranks  the  samples  a  number  of  times  he  gets  substantially 
the  same  average  result  as  he  gets  when  he  ranks  them  a  number 
of  times  in  10  or  11  groups.  To  get  an  individual's  judgment 
of  the  relative  merits  of  the  1000  samples  it  is  sufficient  to  have 
him  rank  them  in  10  or  11  groups  three  or  four  times.  If  he 
grades  in  10  groups  and  tries  to  make  the  differences  in  "  good- 
ness" or  "quality"  or  "merit"  all  equal, — to  make,  that  is, 
the  sample  he  puts  in  the  highest  group  (  call  it  t  i  )  as  much 
superior  to  those  in  the  next  highest  group  (call  it  10)  as  the 
latter  are  to  those  he  puts  in  the  second  from  the  highest  group 
(call  it  9),  etc.,  etc., — we  have  in  the  average^  result  of  his 
groupings  his  judgment  of  the  relative  merits  of  the  samples  in 
a  specially  convenient  form.  For  instance,  if  he  grades  sample 
217  as  in  grotip  5  three  times,  as  in  group  4  once,  and  as  in 
group  6  once,  and  grades  sample  218  as  in  group  6  three  times, 
in  group  5  once,  and  in  group  7  once,  he  judges  218  to  be  "  i  " 
better  than  217,  "  i  ''  being,  in  the  individual's  judgment,  one 
tenth  of  the  difference  between  group  i  and  group  11. 

If  thirty  or  forty  individuals  chosen  from  competent  judges 
of  handwriting  thus  judge  the  1000  samples,  the  average^  of  all 


^Except  for  certain  factors  which  will  be   described  in  section  7. 
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their  gradings  give  approximately  the  relative  merit  of  each 
sample  in  the  judgment  of  competent  judges  in  general.  If 
they  grade  sample  317  in  group  3  two  times,  in  group  4  five 
times,  in  group  5  thirteen  times,  in  group  0  thirteen  times,  in 
group  7  five  times,  and  in  group  8  two  times,  their  average  or 
median  grade  for  it  is  5.5.  If  their  average  or  median  grade 
for  sample  318  is  6.4,  they  esteem  318  as  .9  better  than  317. 
The  .9  means,  in  their  judgment,  nine  tenths  of  one  tenth  of  the 
difference  between  grade  one  and  grade  eleven. 

If  now  from  all  the  1000  samples  we  could  find  some  which 
were  graded  exactly  i,  2,  3,  4,  5,  6,  7,  8,  9,  10,  and  11  by  the 
average  or  median^  judgment  of  30  or  40  competent  judges,  each 
grading  the  set  into  groups  i  ton  l^y  what  he  thinks  are  equal 
steps  in  merit,  we  would  have  a  ver}-  useful  scale  of  merit  in 
handwriting.  It  would  include  all  grades  from  the  worst  to 
the  best  and  w^ould  proceed  by  what  were,  b\-  the  average  com- 
petent opinion,  equal  steps.  Or  if  we  could  find  some  graded 
1.5,  2.4,  3.3,  4.2,  5.1,  6.0,  6.9,  7.8.  8.7,  9.6,  and  10.5  we  would  have 
a  scale  nearly  as  useful.  It  would  not  be  so  likely  to  include  the 
very  worst  and  very  best  samples,  but  would  proceed  by  equal 
steps,  as  before. 

The  scale  which  I  shall  proceed  to  describe  was  obtained  by  a 
method  in  principle  the  same  as  the  above. 

Such  a  scale  could  be  got  in  a  different  way,  as  follows :  Sup- 
pose competent  judges  to  compare  each  sample  with  every  other, 
stating  in  each  case  which  was  better.  If  then  we  picked  out 
samples  a.  b,  c,  d,  etc.,  such  that  a  vras  judged  better  than  b, 
just  as  often  as  b  was  judged  better  than  c,  and  just  as  often  as 
c  was  judged  better  than  d,  and  so  on,  we  could  have,  in  samples 
a,  b,  c,  d,  etc.,  a  scale  by  equal  steps,  if  two  other  conditions  were 
fudfilled  by  them.  The  first  of  these  conditions  would  be  that  a 
should  not  be  judged  better  than  b  and  worse  than  b  equally 
often.  For  if  it  were,  a  would  be  equal  to  b,  b  to  c.  c  to  d„  and 
so  on,  and  we  would  have  no  extent  to  our  scale.  Tlie  second 
of  these  conditions  would  be  that  a  should  not  alzcays  be  judged 
better  than  b.  For,  if  it  were,  it  might  be  just  enough  better 
to  barely  be  so  judged,  or  it  might  be  very,  very  much  better. 


*  Except  for  certain  factors  which  will  be  described  in  section  7. 
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Only  if  differences  are  not  always  noticed  can  we  say  that  dif- 
ferences equally  often  noticed  are  equal.  But  if  we  had,  as 
a  result  of  the  judgments,  facts  like  those  below,  we  could  say 
that  a,  b,  c,  d,  etc.,  represented  samples  of  writing  progressing 
by  equal  steps  of  dift'erence  in  quality. 

looo  comparisons  of  a.  b,  c,  d,  etc.,  being  made: 

a  was  judged  better  than  b  in  73  per  cent.,  equal  to  b  in  11 
per  cent.,  and  worse  than  b  in  16  per  cent,  of  the  judgments. 

b  was  judged  better  than  c  in  73  per  cent.,  equal  to  c  in  11 
per  cent.,  and  worse  than  c  in  16  per  cent,  of  the  judgments. 

c  was  judged  better  than  d  in  73  per  cent.,  equal  to  b  in  11 
per  cent.,  and  worse  than  b  in  16  per  cent  of  the  judgments,  and 
so  on  for  d-e,  e-f ,,   n. 

The  scale  which  I  shall  describe  was  tested  throughout  by  this 
second  method.  The  two  methods  do  not  give  results  that  corre- 
spond exactl}'.  The  variations  follow  this  rule :  Judges  will 
notice  differences  between  poor  samples  when  they  compare 
them  directly  one  with  another  which  they  would  not  count  in 
rating  them  by  a  mental  scale.  For  example,  suppose  samples 
a,  b,  c,  and  d  to  be  rated  10,  9,  3,  and  2  by  comparison  with  a 
mental  scale  of  eleven  grades  b}-  equal  steps.  The  percentage 
of  judges  regarding  10  as  better  than  9  will  be  smaller  than  that 
regarding  3  as  better  than  2. 

Since  we  get  two  diff'erent  scales  by  the  two  methods,  there 
are  four  alternatives.  We  may  adopt  one  or  the  other  or  com- 
bine them,  or  give  the  results  by  both  methods.  I  shall'  take 
the  latter  alternative,  but  shall  at  this  point  present  only  tilie  scale 
as  derived  by  the  first  method.  In  a  later  section  (Section  12) 
the  scale  as  derived  by  the  second  method  will  be  presented. 

The  scale  given  here  is  then  a  scale  in  which  the  steps  of  dif- 
ference are  equal  in  the  sense  of  being  called  equal  by  competent 
judges.  Equal  wih  mean  just  this  in  the  next  three  sections. 
They  are  not  equal  in  the  sense  of  being  equally  often  noticed 
when  the  single  question  "  better  or  worse,"  is  answered  for  each 
sample  in  connection  with  e\'ery  other  sample.  The  differences 
in  the  upper  part  of  the  scale  would  be  less  often  so  noticed  than 
tihose  in  its  lowest  third. 
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Section  J.     The  Nature  of  the  Scale 

Pages  II  to  37  contain  or  rather  arc  the  scale  for  merit  of  the 
handwriting  of  children  of  grades  5  to  8.  It  is  not  a  scale  of 
merit  of  the  writings  of  children  of  grades  i  to  4  or  of  the  writ- 
ings of  boys  and  girls  of  the  high-school  age.  It  can,  however, 
be  more  or  less  well  used  for  such  cases  until  we  get  more  appro- 
priate scales.  Each  set  of  samples  represents  a  point  on  this 
scale.  The  samples  on  page  11  are  of  quality  18  and  17 ;  the  sam- 
ples on  page  13  are  of  quality  16;  the  samples  on  pages  15  and  17 
are  of  quality  15  ;  and  so  on. 

The  use  of  7,  8,  9,  10,  11,  12,  13,  14,  15,  16,  and  17  for  these 
qualities  of  handwriting  means,  first  of  all,  that  14  is  as  much 
better  than  13,  as  13  is  than  12;  that  13  is  as  much  better  than  12, 
as  12  is  than  11,  and  so  on.  In  the  second  place  it  means  that 
quality  14  is  two  times  as  far  above  o  merit  in  handwriting  as 
quality  7  is ;  that  quality  16  is  twice  as  far  above  o  merit  in  hand- 
writing as  quality  8  is,  and  so  on.  Zero  merit  is  defined  roughly 
as  writing  as  bad  as  sample  140  (see  page  45),  as  a  hand- 
writing, recognizable  as  such,  but  of  absolutely  no  merit  as  hand- 
writing. The  use  of  several  samples  under  one  quality  means 
that  those  samples  are  of  equal  merit.  The  scale  includes  sam- 
ples of  as  many  different  styles  as  could  be  obtained,  so  that  in 
using  the  scale  the  merit  of  any  sample  of  any  style  of  writing 
can  be  quickly  ascertained  by  comparison  with  the  scale.  The 
scale  extends  in  actual  samples  by  children  from  nearly  the  worst 
writing^  of  fourth-grade  children  (quality  5)  to  nearly  the  best 
writing  of  eighth-grade  children  (quality  17).  Quality  7  is  nearly 
the  worst  writing  of  fifth-grade  children. 

The  scale  includes  a  sample  of  a  copy-book  model  which  is 
rated  by  competent  judges  as  of  approximately  quality  18,  two 
samples  of  fourth-grade  writing  which  are  judged  to  be  approxi- 
mately of  qualities  6  and  5,  and  a  very  bad  writing,  arti- 
ficially produced,  which  is  rated  by  competent  judges  as  of  ap- 
proximately quality  4.  The  scale  thus  extends  from  a  quality, 
better  than  which  no  pupil  is  expected  to  produce,  down  to  a 
quality  so  bad  as  to  be  intolerable,  and  probably  almost  never 
found,  in  school  practice  in  the  grammar  grades. 


^In  a  formal  exercise  in  writing  at  their  "natural"  rate. 
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If  one  had  a  finer  scale,  its  use  would  give  but  slightly  more 
accurate  results,  and  would  require  more  practice  and  more  time. 

Any  specimen  of  handwriting  is  measured  by  this  scale  by  put- 
ting it  alongside  the  scale,  as  it  were,  and  seeing  to  what  point  on 
the  scale  it  is  nearest.  Thus,  the  sample  below  (sample  9)  is 
measured  by  comparing  it  with  pages  11  to  37.  I  judge  it  to  be 
between  quality  15  and  quality  14  and  assign  it  the  measure  14 
rather  than  any  other  iDiit  measure  of  the  scale.  If  one  wishes  to 
measure  more  finely  than  to  units,  he  can  add  or  subtract  a  frac- 
tion according  as  the  sample  to  be  measured  seems  better  or 
worse  than  the  quality  of  the  scale  to  which  it  is  nearest. 

The  sample  to  be  measured  should,  for  convenience,  be  exam- 
ined with  the  entire  scale  in  view.  If  the  scale's  samples  are 
arranged  in  order  on  a  table  or  against  a  wall,  the  examined 
sample  is  easily  compared  with  them.  The  measurer  then  de- 
cides what  quality  of  the  scale  the  sample  possesses  and  records 
the  measure.  The  measurer  should  be,  of  course,  careful  not  to 
decide  its  grade  because  of  its  likeness  in  style,  but  only  because 
of  its  likeness  in  quality  to  some  sample  of  the  scale.  If,  for 
instance,  one  has  a  pronounced  vertical  that  is  really  of  quality  7, 
one  must  not  call  it  cjuality  8,  because  it  is  in  style  more  like  sam- 
ple 14  than  like  the  sample  of  quality  7.  The  measure  may  be 
made  more  and  more  accurate  by  having  other  judges  also 
measure,  each  always  in  ignorance  of  the  ratings  given  by  the 
others.  In  default  of  other  judges,  the  measure  may  be  made 
more  accurate  by  rating  the  sample  two  or  more  times,  each  time 
in  ignorance  of  the  ratings  previously  given.  An  individual  may 
be  measured  more  accurately  by  using  several  samples  of  his 
writing,  each  being  rated  in  ignorance  of  the  ratings  given  to  the 
other  sample. 

Section  7.     Crificisins  of  the  Scale 

The  scale  has,  as  previously  noted,  some  defects.  First  of  all, 
not  all  styles  of  writing  are  represented  on  the  scale,  much  less  at 
each  point  of  quality  on  it.  For  example,  we  have  no  pronounced 
backhand  writings  of  certain  qualities  and  no  very  pronounced 
forward  slant  of  certain  qualities.  There  are  hardly  any  mark- 
edly angular  writings  on  the  scale.     This  defect  can  be  at  any 
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time  remedied  by  securing  enough  samples  of  children's  writing 
of  the  missing  sorts  at  approximately  the  qualities  in  question^ 
selecting,  with  the  aid  of  thirty  or  forty  competent  judges,  sam- 
ples whose  merit  is  exactly  8  or  10  or  12  or  14  as  the  case  may  bel- 
aud adding  these  to  the  scale.  I  shall  be  grateful  to  any  one  who 
sends  me  collections  of  children's  handwritings  of  styles  not  rep- 
resented in  the  scale. 

Each  such  sample  should  be  accompanied  by  a  statement  of  all 
the  grades  assigned  to  it  on  our  scale  by  at  least  ten  or  twelve 
competent  observers,  each  of  whom  measures  it  with  the  scale 
and  rates  it  in  complete  ignorance  of  the  ratings  given  by  all  the 
other  judges.  It  is  desirable,  though  not  necessary,  that  the 
writings  be  on  unruled  paper. 

In  the  second  place,  the  qualities  below  5  and  above  17  should 
perhaps  be  represented  in  the  scale  by  actual  children's  writings. 
This  defect  could  be  remedied  by  collecting  children's  handwrit- 
ings that  were  superlatively  bad  and  superlatively  good.  I  shall 
be  grateful  to  any  one  who  sends  me  samples  of  children's  writing 
which  are  notably  better  than  quality  17  or  notably  worse  than 
quality  5. 

In  the  third  place,  although  I  have  so  far  spoken  of  the  quali- 
ties 5,  6,  7,  8,  9,  10.  etc.,  as  if  they  might  be  absolutely  these 
amounts — as  if  the  13's  might  be  all  absolutely  equal  in  merit  and 
all  absolutely  halfway  between  any  one  of  the  12's  and  any  one 
of  the  14's — this  is  not  exactly  the  case.  As  was  noted  on  page 
3,  the  scale  is  only  approximate.  16  on  the  scale  does  not 
pretend  to  mean  16.00000,  but  between  15.9  and  16.1.  8  does  not 
pretend  to  mean  8.0,  but  between  7.9  and  8.1.  And  as  a  matter 
of  fact,  although  I  have  had  a  thousand  samples  graded  and  have 
chosen  as  wisely  as  I  could,  some  of  the  samples  do  vary  in  merit 
from  7,  8,  9,  10.  etc..  by  more  than  .1  plus  or  minus.  Even  after 
one  has  picked  samples  that  vary  only  that  much,  the  relations 
may  be  altered  in  the  process  of  making  the  electrotypes  from 
which  the  scale  is  printed  or  in  the  process  of  printing  itself. 
This  defect  can  be  remedied  by  the  expenditure  of  enough  time 
and  money  in  getting  more  samples,  having  them  graded  by  more 
judges,  reproducing  more  of  them  in  electrotypes,  and  having" 
these  reproductions  graded  again  by  more  judges.  In  this  work 
I  am  now  engaged.    The  defect  is,  however,  of  little  consequence 
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to  any  use  to  which  any  of  my  readers  is  Hkely  to  put  the  scale. 
For  the  variations  in  the  scale  are  trivial  compared  to  the  vari- 
ations in  individual  judgment.  I  have  measured  the  quality  of 
each  sample  in  the  scale  to  tenths  of  a  step,  subject  to  slight 
changes  had  more  judges  been  available  and  apart  from  vari- 
ations in  the  printing.  For  example,  the  quality  of  sample  49 
on  page  15  is  15.1,  not  exactly  15.0. 

Similar  figures  for  each  sample  in  the  scale  are  given  below. 
If  any  one  wishes  to  have  the  values  of  each  sample  as  precisely 
as  possible  he  may  substitute  these  values.  In  scientific  studies  of 
handwriting  in  schools  this  should  be  done,  but  in  practical  grad- 
ing by  teachers  the  5,  6,  7,  8,  etc.,  of  the  scale  may  be  kept  without 
the  decimal  alterations. 

What  changes  might  be  made  in  the  qualities,  if  the  consensus 
of  thousands  of  judges  were  to  replace  the  consensus  of  from 
twenty  to  seventy,  is  shown  in  the  figures  in  the  third  column, 
which  give  the  probable  average  divergences  of  the  former  con- 
sensus from  the  latter.  They  show  that  the  scale  is  not  nearly  so 
precise  as,  say,  a  25  cent  scale  for  weight.  But.  on  the  other  hand, 
the  superiority  of  the  scale  to  the  personal  opinion  of  any  one 
teacher  or  investigator  is  enormous.  The  latter  would  have  a 
probable  average  divergence  of  from  i.o  to  1.6  from  the  consensus 
of  a  thousand  competent  judges. 


Table  I 


Sample 

Quality 

32 

16.  I 

84 

16.2 

47 

iS-o 

49 

I5-I 

8g 

150 

90 

I5-I 

19 

14.0 

54 

14.0 

4 

12.9 

24 

I3-I 

26 

12. Q 

55 

I3-I 

30 

II. 9 

7 

12.0 

S2 

12.0 

Probable  average  divergence  of  the 

estimated  quality  from  an  estimate 

by  an  infinite  number  of  judges 

.14 

•43 

.19 
.18 
•39 
•35 

.20 

•  19 

.20 
.18 
.18 
.21 

.19 
.20 
.20 
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Probable  average  divergence  of  the 
estimated  quality  from  an  estimate 
Sample  Quality  by  an  infinite  number  of  judges 

23  II.O  .20 

45  no  .19 

106  II.O  .28 

17  10.2  .18 

21  9.1  .15 

28  8.9  .15 

31  8.9  .14 

48  8.0  .14 

14  8.1  .19 

126  7.0  .40 

The  reader,  in  examining  the  scale,  may  think  that  some  of  the 
samples  called  equal  are  really  unequal.  If  he  objects  to  vertical 
writing,  he  may,  for  instance,  think  that  sample  55  printed  on 
page  21  is  at  least  one  step  worse  than  sample  24.  Such  criti- 
cisms of  the  scale  are,  however,  really  strong  arguments  in  its 
favor.  For  such  a  critic  is  surely  wrong.  That  he  denies  the 
correctness  of  the  average  opinion  of  forty  competent  judges 
means  simply  that  his  own  judgment  is  partial  or  crude,  and 
the  fact  that  each  individual's  judgments  of  handwriting  are 
thus  partial  and  crude  proves  that  he  needs  a  scale  representing 
the  general  judgment  of  competent  people  to  help  him  to  judge 
and  to  teach  him  to  eliminate  the  unfairness  in  his  own  future 
judgments.  If  no  one  felt  any  disagreement  with  this  scale,  it 
would  not  be  so  valuable  as  it  is  under  the  condition  that  many 
individuals  will  think  it  wrong.  For  those  who  are  unfair  to 
any  style  of  handwriting  or  who  overemphasize  beauty  in  com- 
parison with  legibility,  or  evenness  in  comparison  with  "  char- 
acter." or  the  reverse,  can  be  proved  by  the  scale  to  be  unfair  — 
that  is,  to  diverge  from  the  average  judgment  of  competent 
people  in  general.  If  they  are  intelligent,  they  can  learn  from 
the  scale  to  correct  their  bias. 

It  is  possible,  however,  that  some  critic  may  deny  the  value  of 
the  average  judgment  of  competent  people  in  general  and  declare 
that  though  that  judgment  pronounces  two  handwritings  equal  in 
merit,  he  knows  that  they  are  not  equal.  Now  conceivably  he 
might  be  right.  But  the  chances  are  enormousi}'  against  hi.s 
being  right,  and  science  naturally  cannot  count  his  assurance  as  of 
more  weight  than  that  of  any  other  judge  of  e(|ual  competence. 
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Some  more  sophisticated  critic  may  object,  not  that  he  knows 
that  this  scale  is  wrong  and  prefers  his  own  supposed  competence 
to  that  of  forty  of  his  peers,  but  that  no  one  can  know  whether 
this  01  any  such  scale  is  right.  For,  he  will  add,  any  such  scale 
is  subjective/  representing  only  what  certain  individuals  think 
about  the  mer;t  or  value  of  samples  of  handwriting.  In  this  there 
1'^  some  truth.  There  is  no  value  in  average  opinion  as  such. 
The  world  was  as  round,  when  the  most  competent  judges  thought 
it  fiat,  as  it  is  today.  If  it  should  some  time  be  proved  that  even- 
ness of  width  of  line  was  the  sole  criterion  of  real  merit  in  hand- 
writing, the  scale  would  be  wrong.  But  in  the  case  of  hand- 
writing the  only  available  criterion  of  real  "  merit ''  or  "  ciuality  '"' 
cr  "  goodness  "  is  the  average  judgment  of  competent  people.  A 
hundred  years  from  now  merit  in  handwriting  may  mean  some- 
thing different  from  what  it  now  means  and  a  new  scale  may  be 
required.  But  what  it  then  means  will  then  be  determined  by 
the  average  judgment  of  competent  men  and  shown  in  a  scale 
derived  just  as  this  one  has  been  derived.  What  merit  does  nozc 
mean  is  precisely  the  thing  measured  by  this  scale.  Merit  in 
handwriting  in  tlie  judgment  of  competent  people  today  is  the 
composite  of  qualities,  each  duly  weighted,  wherein  the  samples 
marked  12  are  as  much  better  than  the  samples  marked  10  as 
the  latter  are  than  those  marked  8,  etc.  The  scale  measures  not 
some  absolute  merit,  but  merit  as  now  defined  in  the  average 
judgment  of  forty  or  more  persons  chosen  at  random  from  the 
competent.  And  no  other  sort  of  merit  is  so  well  fitted  to  be  the 
basis  of  a  scale. 

A  far  more  sagacious  criticism  than  either  of  these  would  be 
that  a  scale  like  this  for  merit  in  general  is  less  useful  than  a 
scale  for  legibility  alone,  or  for  beauty  alone,  or  for  "  character  " 
alone,  or  for  ease  alone.     Of  course,  I  admit  that  such  specialized 

'  If  this  report  were  addressed  to  students  specially  interested  in 
logic  and  scientific  methods  applied  to  the  social  sciences,  it  would 
be  worth  while  to  show  here  that  the  objectivity  of  a  scale  for  length 
as  compared  with  the  subjectivit}'  of  a  scale  for  merit  of  handwrit- 
ings, or  moral  worth  of  acts,  or  beauty  of  poems,  means  only  a  closer 
likeness  amongst  men  in  their  judgments,  not  a  radically  different 
sort  of  judgment.  Being  far  far,  more  alike  in  sense-organs  and 
muscles  than  in  the  central  connections  of  neurones,  we  agree  far 
better  in  comparing  lines  and  weights  than  in  comparing  hand- 
writings or  poems. 
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scales  are  highly  desirable,  and  1  hope  that  this  scale  for  general 
merit  will  stimulate  others  to  the  labor  of  making  similar  scales 
for  legibility  alone,  beauty  alone,  and  so  on.  But  it  seems  sure 
that  the  scale  of  most  importance  and  usefulness  is  that  for  gen- 
eral merit.  General  merit  is  that  for  which  school  grades  are 
oftenest  given,  in  respect  to  which  school  systems  or  classes  are 
oftenest  compared,  and  with  which  other  features  of  a  pupil's 
achievements  are  oftenest  related.  ]\Ioreover,  only  after  a  scale 
for  general  merit  has  been  made  can  one  measure  the  extent  to 
which  legibility,  beauty,  etc..  respectively  determine  general  merit. 

So  much  for  criticism  of  the  general  method  of  constructing  the 
scale.     I  turn  now  to  possible  criticisms  of  the  scaling  itself. 

Some  one  may  ask  wh}'  4.  5,  6,  7,  8,  etc.,  are  used  as  the  values 
of  the  samples  on  pages  11  to  37  instead  of  some  other  ecjual-step 
series  of  numbers  such  as  i,  2.  3,  4,  5,  6,  etc.,  or  65,  67 V2,  75, 
yyYi,  80,  etc.  The  step  is  made  i  rather  than  2]/^  because  one 
cannot  judge  samples  precisely  enough  to  profit  by  more  than  18 
divisions  in  a  scale.  Hence  the  time  spent  in  deciding  whether 
to  call  a  sample  measured  by  the  scale  78  or  76  or  yy  and  in  later 
computing  with  the  large  numbers  would  be  largely  wasted.  The 
ratio  of  the  highest  to  the  lowest  children's  writing  in  the  scale  is 
made  17  to  5  (or  roughly  3^  to  i),  instead  of  6  to  i  or  13  to  9 
(9754  to  673^  )  because,  from  the  average  opinion  of  competent 
judges  and  the  facts  of  individual  differences  in  motor  ability, 
zeal  for  handwriting,  and  other  factors  determining  the  quality 
of  a  pupil's  writing,  the  best  writing  from  children  in  these  grades 
seems  likely  to  possess  less  than  six  times  as  much  merit  as  the 
worst,  but  more  than  one  and  a  third  times  as  much — in  other 
words,  to  be  less  than  six  times  as  far,  but  more  than  twice  as 
far,  beyond  zero  merit. 

That  is,  the  scale  was  arranged  so  that  the  numbers  represent- 
ing the  distances  beyond  zero  of  the  best  and  worst  samples  of 
children's  writing  in  our  scale  should  stand  in  the  ratio  of  ap- 
proximately 3^  to  I,  and  also  so  that  the  numbers  on  the  scale 
should  be  the  smallest  compatible  with  as  accurate  measurement 
of  handwritings  as  educational  theory  and  practice  need.  If 
any  one  prefers  as  a  scaling  15,  17,  19,  21.  .  .  .43,  or  3,  4.  5,  6 
...  .17,  or  7,  8,  9,  10.  . .  .21,  it  would  be  hard  to  prove  to  him 
that  his  choice  was  inferior  to  the  4,  5,  6,  7,  8.  ...  18  used.     The 
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essential  thing  is  tliat  the  steps  be  ecjual,  and  that  the  ratio  which 
the  amoinit  attached  to  the  best  children's  writing  bears  to  the 
amount  attached  to  the  worst  be  a  reasonable  one. 

Having  defined  what  was  meant  by  o  merit  (see  sample  140  on 
page  45),  I  judged  as  best  I  could  how  many  times  as  far  there- 
from sample  141^  was  than  sample  2-  was.  The  judgment  of  3f 
times  is  by  no  means  final.  Indeed  I  am  now  engaged  in  an 
investigation  aiming  to  revise  it.  I  could  argue  plausibly  for  a. 
ratio  as  low  as  23-2  to  i  or  for  one  as  high  as  5  to  i.  But  a  ratio- 
somewhere  between  3  to  i  and  33^  to  i  seems  the  most  reason- 
able. 

The  whole  matter  of  the  choice  of  an  absolute  o  for  merit  in 
handwriting,  and  of  the  consequent  absolute  values  of  the  points 
on  the  scale,  is  one  involving  many  intricate  considerations  out  of 
place  in  this  discussion.  I  fear  that  in  touching  upon  it  at  all  I 
may  have  perplexed  some  readers.  Such  may  rest  confident  that 
in  using  the  4.  5,  6,  7,  8,  9,  10.  11,  12,  etc.,  of  the  scale  in  meas- 
uring a  sample  of  handwriting  as  they  would  use  4,  5,  6,  7,  8,  9,. 
10,  II,  12,  etc.,  dollars  in  measuring  the  value  of  a  book  or  a. 
jewel  or  a  trunk,  they  will  commit  no  error  of  much  consequence 
or,  at  least,  no  error  so  great  as  they  would  be  likely  to  commit 
by  measuring  it  in  any  other  one  way. 

Another  criticism  may  be  that  the  scale  does  not  guarantee 
agreement  among  the  observers  using  it  to  measure  a  sample  of 
handwriting.  The  same  sample  may,  it  will  be  said,  be  measured 
by  one  person  as  equal  in  merit  to  8,  by  another  as  equal  to  10, 
and  by  still  another  as  equal  to  9.  This  is  true,  but  it  is  not  the 
fault  of  the  scale.  Observers  will  disagree  in  their  measure- 
ments made  with  the  scale,  but  not  nearly  so  much  as  in  nicas- 
urcnicnts  made  i^'itlwnt  if.  No  scale  guarantees  absolute  agree- 
ment.    Observers  measuring  the  length  of  this  line  to 

tenths  of  a  millimeter  will  not  agree.  Kut  they  will  agree  better 
than  they  would  if  they  had  no  scale  and  judged  its  length  as  a. 
savage  might. 


*  Nearly  the  best  sample  from  children   in   grades  7   and  8. 
^  Nearly  the  worst  sample  from  children  in  grades  4  and  5. 
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Section  5.     Tlie  Use  of  the  Scale 

The  topic  of  this  section  is  fitly  treated  in  the  one  statement : 
Any  measurement  of  the  ciuaHty  of  handwriting  may  be  made 
more  accurately  and  conveniently  with  the  scale,  either  actually 
present  or  held  in  memory,  than  without  it.  The  reader  may 
apply  this  statement  to  whatever  cases  his  interests  suggest.  I 
shall  mention  a  few  of  the  commoner  uses  and  explain  the  function 
of  the  scale  as  a  standard  held  in  memory. 

The  class-room  teacher  has  to  measure  the  quality  of  a  single 
pupil's  handwriting  in  order  to  assign  him  a  rating  in  comparison 
with  his  fellows  and,  better  still,  in  comparison  with  his  own  past 
performances.  If  she  uses  the  scale  either  by  giving  its  numeri- 
cal measures  outright  or  by  letting  her  A,  B,  C's,  or  75,  80,  82, 
etc..  per  cents,  or  excellents,  goods,  fairs,  etc.,  mean  certain  points 
on  the  scale,  her  ratings  will  have  a  definite  meaning  to  the 
pupil,  can  have  the  same  meanings  that  similar  ratings  by  other 
teachers  in  the  school  have,  and  may  be  used  to  measure  the 
actual  improvement  of  the  pupil  month  by  month  and  year  by 
year.  She  can  more  easily  and  more  accurately  measure  the 
relative  values  of  the  dift'erent  methods  of  teaching  which  she 
may  from  time  to  time  employ,  of  different  lengths  of  periods  for 
drill,  and  the  like. 

A  principal  or  supervisor  or  superintendent  of  schools  needs 
to  measure  the  quality  of  the  handwriting  of  individuals,  of 
classes,  and  of  all  classes  of  the  same  grade,  in  a  school  or  system. 
If  he  has  such  measures  honestly  made  by  the  scale,  he  can 
compare  the  work  of  one  teacher  with  that  of  another,  the  work 
within  his  own  school  or  city  with  that  of  other  schools  or  cities 
and  with  that  of  his  own  city  five  years  later,  the  work  of  schools 
using  one  system  of  writing  with  that  of  schools  using  other  sys- 
tems, and  the  like.  If  he  tried  without  the  scale  to  estimate  the 
superiority  or  inferiority  in  handwriting  of  twelve-year-olds  in 
city  A  to  twelve-year-olds  in  city  B,  he  would  have  to  collect 
many  samples  in  both  cities  and  have  them  graded  alike.  He 
could  define  the  amount  of  difference  found  only  by  actually 
exhibiting  it  in  samples  or  by  making  out  a  scale  like  ours,  defining 
it  as  I  have  done,  and  expressing  the  difference  as  such  a  distance 
on  the  scale.     With  the  scale  in  use  in  both  cities,  on  the  con- 
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trary,  if  marks  are  honestly  given  by  the  teachers,  the  superiority 
or  inferiori'ty  of  any  group  will  be  measured  by  the  difference  in 
the  scale-values  of  the  marks  themselves. 

The  scientific  student  of  education  will  use  the  scale  to  measure 
the  quality  of  samples  of  handwriting  from  individuals,  classes, 
cities,  groups  chosen  for  grade,  age,  sex,  method  of  teaching,  or 
length  of  time  devoted  to  writing,  and  from  any  other  sources. 
He  will  also  be  able  to  use  any  marks  or  ratings  honestly  given 
by  teachers  or  others. 

Whoever  has  any  occasion  to  define  a  standard  of  quality  in 
handwriting  can  define  it  unmistakably  and  conveniently  by  the 
scale.  Business  men  can  decide  what  quality  they  wish  the 
schools  to  secure  in  the  boy  fourteen  years  old  who  is  to  apply 
for  clerical  positions.  A  supervisor  can  inform  all  the  teachers 
of,  say,  grade  7  that  the  minimum  requirement  is,  say,  quality 
II.  at  a  rate  of  50  letters  per  minute,  that  the  average  pupfl 
must  be  made  to  write  at  quality  13  at  a  rate  of  60  letters  per 
minute,  and  so  on.  Whatever  standard  is  set  will  be  absolutely 
defined  by  those  who  set  it  and  will  be  clear  to  all  those  who  are 
to  follow  it. 

The  pupil  himself  may  profitably  know  and  use  the  scale.  He 
may  see  by  it  what  is  expected  of  him  and  may  tel-l  how  nearly 
he  reaches  the  standard  and  hbw  much  he  has  gained. 

Fven  if  precision  is  not  desired  in  the  estimate  of  the  quality 
of  handwriting,  —  even  if  good  and  bad  or  satisfactory  and  un- 
satisfactory are  the  only  ratings  to  be  given.  —  the  scale  is  none 
the  less  useful.  For  if  good  and  bad,  or  satisfactory  and  unsatis- 
factory are  to  mean  anything,  they  must  mean  handwritings 
above  and  below  some  point  on  some  scale  of  merit.  They  can 
be  properly  defined  only  by  locating  that  point.  And  until  some 
better  scale  is  available  that  point  can  be  located  only  by  exhibit- 
ing samples  or  by  stating  the  numerical  value  these  samples" 
would  ihave  on  our  scale. 

To  put  the  whole  matter  in  a  word,  any  measurement  of  the 
quality  of  handwriting  should  be  made  by  the  scale  and  reported 
in  terms  of  the  scale,  for  substantially  the  same  reasons  that  any 
measurement  of  the  length  of  an  object  should  be  made  with  a 
linear  scale  and  reported  in  meters  or  feet. 
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]\Ieasurements  may  be  made  by  the  scale  without  the  com- 
parison of  the  sample  with  the  actual  scale  itself.  Just  as  one 
uses  his  experience  of  feet  and  inches  as  a  mental  standard  where- 
by he  estimates  more  or  less  accurately  the  length  of  pencils, 
tables,  windows,  and  the  like,  without  an  actual  ruler  or  tape, 
so  one  may  come  to  estimate  that  this  sample  of  writing  is  about 
quality  16,  that  one  about  quality  9,  and  the  like,  from  the  mental 
standard  left  from  examination  and  use  of  the  actual  scale.  The 
scale  should  always  be  present  for  reference  in  any  measurement 
which  requires  exactitude,  but  it  will  do  its  greatest  amount  of 
service,  not  by  actually  serving  as  a  foot-rule  for  quality  in  hand- 
writing, but  by  creating  in  the  minds  of  teachers  mental  stand- 
ards to  be  used  in  even  the  most  casual  ratings  of  everyday 
school-room  life.  To  one  who  uses  the  scale  quality  18  or  quality 
15  or  quality  7  comes  to  be  a  definite  agent  in  determining  all 
judgments,  just  as  18  inches  or  15  pounds  or  7  dollars  is.  Just 
as  a  child  learns  to  think  about  length  correctly  and  with  fair 
precision  without  a  ruler  in  his  hand  by  having  measured  oflf 
lengths  with  it,  so  teachers  may  come  to  think  about  handwriting 
correctly  and  with  fair  precision  without  the  scale  before  their 
eyes,  by  having  measured  handwritings  with  it.  Just  as  the 
thermometer  teaches  us  to  supplant  the  vague  "  very  cold," 
"  cold,"  "  moderate,"  "  warm,"  "  hot."  and  "  very  hot  "  by  "  about 
o,"  *'  about  freezing,"  "  about  60  degrees,"  "  about  70  degrees," 
"  about  80  degrees,"  "  nearly  100,"  and  the  like,  so  the  grapho- 
meter  can  teach  us  to  supplant  the  vague  "  illegible,"  "  very  hard 
to  read,"  "  a  good  plain  hand,"  and  the  like,  by  judgments  which 
mean  something  definite  and  constant  to  those  who  make  and 
those  who  hear  them. 

Section  6.  A  Scale  for  Quality  in  Adult  H'oincu's  Hand- 
zvriting 

The  scale  for  adult  women's  handwriting  consists  of  only  six 
points,  each  represented  by  only  one  sample.  Let  us  call  these 
samples  a,  b.  c,  d,  e,  and  f.  They  represent  the  best  selection 
that  I  could  make  of  writings  ranging  from  nearly  the  best  to 
nearly  the  worst  of  the  ordinary  writing  of  some  five  hundred 
women   teachers    and    students    and    differing    progressively    by 
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eqiiial   degrees    of   merit.     The   derivation   of   the   scale    was    as 
follows  : 

Thirty  judges  rated  samples  a,  b.  c,  d,  e.  and  f  together  with 
from  ^z  to  456  other  samples.  The  ratings  given  were  from 
I  (the  lowest  grade)  to  11  (the  highest),  grades  i  and  11  being 
roughly  shown  by  samples  and  the  requirements  being  made  that 
the  grades  2,  3,  4,  5,  etc.,  should  represent  grades  of  merit  dif- 
fering by  equal  steps.  The  number  of  the  samples  was  reduced 
from  456  to  ^y  by  gradually  drojDping  samples  which  seemed 
unlikely  to  be  near  the  points  I  to  11.  The  result  of  the  thirty 
ratings  was  as  shown  in  Table  II. 

Table  II 

The   Quality  of   Samples    a,    b,    c,    etc.,   as    Measured   by   30   Judges 

FROM  THE  Original  Writings 

Quality.  Frequencies   of   Each   Quality   for   Each    Sample 


a 

b 

c 

u 

e 

I 

I 

20 

I 

I 

2 

7 

12 

3 

I 

6 

2 

I 

4 

0 

6 

7 

I 

.S 

2 

10 

6 

I 

6 

I 

5 

3 

2 

7 

3 

8 

6 

2 

8 

I 

I 

3 

4 

9 

I 

5 

6 

3 

10 

I 

6 

6 

II 

3 

5 

19 

Bearing  in  mind  that  a  rating  of  quality  i  means  i  or  tcorse 
than  I  and  that  a  rating  of  quality  1 1  means  1 1  or  better  than 
II.  it  is  clear  that  in  the  combined  judgment  of  all  30  judges 
a,  b,  c,  d.  e  and  f  represent  qualities  progressing  by  approximatelv 
equal  steps.  Thus  10  of  the  judges  ranked  a  as  better  than  i, 
10  ranked  b  as  better  than  3,  and  10  ranked  c  as  better  than  5, 
12  ranked  d  as  better  than  7,  and  11  ranked  e  as  better  than  9. 
Of  the  20  judgments  of  a  as  i,  it  is  probable  that  about  10  would 
have  been  "  worse  than  i  "  had  the  series  included  a  lower  rang-e. 
Of  the  18  judgments  of  f  as  11.  it  is  probable .  that  about  10 
would  have  been  "  better  than  11"  had  the  series  included  a 
higher  range.  The  median  values  of  a,  b,  c.  etc.,  with  this  inter- 
pretation of  the  grades  i  and  11,  are:  i.o,  2.833,  S-O-  7 ■'^^5'  8.833 
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and    10.94,   the  differences    in   quality   being   respectively    1.833, 
2.167,  2.125,  1.708.  and  2.107. 

These  six  samples  were  then  printed  and  were  graded  in  their 
printed  form,  together  with  seven  other  samples  of  approximately 
the  qualities  i,  3,  5,  5,  7,  9  and  11,  by  thirty-eight  judges.  The 
ratings  in  this  case  were  in  6  grades,  to  progress  by  equal  steps. 
These  were  called  by  the  judges  i,  2,  3,  4,  5  and  6.  but  represent 
respectively  i,  3,  5,  7,  9  and  11  of  the  gradings  just  presented 
in  Table  II.  Hence  in  Table  III,  which  gives  the  results  of  the 
gradings  by  these  thirty-eight  judges,  I  shall  use  i,  3,  5,  etc.  for 
I.  2,  3,  etc. 

Table  III 

The  Qualities    of  Samples    a,  b,   c,    etc.,  as   Measured   by  38  Judges 
FROM   THE  Printed  Reproductions 
Quality.  Frequencies   of   Each   Quality   for    Each    Sample 

a  b*  c  d  e  f 

I  32               7 

3  5             21               8  3 

5  I               9             19  12  I 

7  9  19  6               3 

9  2  3  22             13 

II  I  9  22 

*  Only  2)7  judges  rated  this  sample. 

The  median  ratings  for  a,  b,  c,  etc.,  are  .8,  3.1,  5.1,  6.4,  9.1, 
10.7. 

These  thirteen  printed  samples  were  then  rated  together  with 
from  58  to  104  samples  of  children's  handwriting,  including 
samples  much  better  than  the  best  of  the  adults',  by  26  judges. 
The  ratings  were  from  i  to  11,  but  the  meanings  of  these  num- 
bers were  unlike  those  attached  to  them  in  Tables  II  and  III, 
except  in  the  case  of  the  i.  The  3.  5,  7,  9,  and  11  of  Tables 
II  and  III  have  approximately  the  values  2.4,  3.8,  5.2,  6.6,  and  8. 
Finally,  the  thirteen  samples  were  rated,  together  with  120  sam- 
ples of  children's  writings,  including  some  still  better  and  some 
still  worse,  by  9  judges.  The  ratings  were  o  to  12  but  the 
values  of  the  i,  3,  5,  7,  9,  and  11  of  Tables  II  and  III  were,  as 
before,  approximately  i,  2.4,  3.8,  5.2,  6.6  and  8.  The  median 
values  attached  by  the  35  judges  were,  for  a,  b,  c,  d,  e,  and  f, 
in  order,  i,  2.4,  3.83,  5.3,  6.5,  and  7.9. 

We  have  then  as  a  result  of  the  three  series  of  judgments, 
numbering  103  in  all,  the  following: 
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Differences  between  a  and  b,  b  and  c,  c  and  d,  etc. : 

I.  Using  the  median  ratings  of  30  judges  (ink  samples)  :  1.83, 
2.17,  2.13,  1.71,  2.11. 

II.  Using  the  median  ratings  of  38  judges  (print)  :  2.3,  2.0, 
1.3,  2.y,  1.6. 

III.  Using  the  median  ratings  of  35  judges  (print,  long 
series)  reduced  to  equivalences  with  (I)  and  (II)  :  2.0,  2.04, 
2.1,  i.y,  2.0. 

Average  differences:  a-b,  2.04;  b-c,  2.07;  c-d,  1.84;  d-e,  2.04; 
e-f,  i.gi. 

The  approximate  equality  of  the  steps  may  be  verified  by  ascer- 
taining how  often  b  is  rated  higher  than  a.  how  often  c  is  rated 
higher  than  b,  etc.,  that  is,  by  an  adaptation  of  the  so-called 
method  of  right  and  wrong  cases.     The  facts  are  as  follows : 


Table 

IV 

b,  c,  d, 

e, 

AND   f   BY 

102 

Judges 

Long  series, 

Series  of 

13 

Series  of  7  i 

All  • 

written 

printed 

to 

133  printed 

series 

samples 

samples 

samples 

together 

30 

7,7 

35 

102 

25* 

26 

22> 

74 

26* 

25* 

27* 

78 

23 

25='^ 

25* 

73 

23 

29 

19 

71 

23* 

24 

26 

73 

No.  of  comparisons 

b  rated  as   better  than  a 

c   rated  as   better   than   b 

d    rated  as   better   than   c 

e   rated  as   better   than   d 

f   rated  as    better   than    e 

In  the  starred  cases  the  obtained  figure  was  i  less  than  that 
printed,  but  from  a  number  of  comparisons  it  was  also  i  less  than 
that  printed  at  the  top  of  the  column. 

Samples  a,  b,  c,  d.  e,  and  f  thus  represent  points  on  a  scale 
of  quality  differing  each  from  the  next  by  approximately  equal 
steps.  We  can  properly  call  their  values  in  order  x,  x+2,  x+4, 
x+6,  x+8,  and  x-fio  where  i.o  equals  a  difference  roughly  equal 
to  one-tenth  of  the  difference  between  the  best  ten  and  the  worst 
ten  of  a  thousand  samples  each  from  an  adult  woman  student,  and 
X  equals  the  average  quality  of  the  worst  ten  of  the  thousand. 
To  be  more  precise  we  should  call  them,  in  order,  x,  x-l-2.o, 
x+4.r.  x4-6.o,  x+8.0,  and  x+9.9. 
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To  turn  these  values  into  numbers  referring  to  zero  merit  as  a 
starting  point  we  must  define  zero  merit  for  adult  handwriting  and 
measure  the  distance  of  x  from  it. 

This  T  have  not  attempted  to  do  at  all  adequately  since  the  need 
of  an  elaborate  scale  is  not  nearly  so  great  in  the  case  of  adult 
handwriting  as  in  the  case  of  children's  writing.  Quality  x  of 
the  adult  scale  is  judged  by  the  average  of  some  forty  individuals 
to  be  approximately  equal  to  quality  8  of  the  children's  scale.  A 
difiference  of  i.o  along  the  adult  scale  is  judged  to  be  approxi- 
mately equal  to  a  difference  of  .7  along  the  children's  scale.  If 
we  take  the  zero  point  for  adults  as  approximately  the  same  as 
for  children  of  grades  5,  6,  7,  and  8,  the  qualities  of  a,  b.  c,  etc., 
may  be  taken  as  approximately  equal,  in  order,  to  8,  9.4,  10.8, 
12.3,  13.6,  and  14.9  or  15  on  an  absolute  scale  whose  zero  is  a 
writing  recognizable  as  an  attempt  to  write,  but  of  zero  merit. 
Such  a  numbering  would  not  be  far  wrong. 

This  adult  scale  very  much  needs  samples  of  other  styles  at 
each  point.  Perhaps  I  should  have  delayed  printing  it  until  such 
had  been  obtained,  but  the  labor  and  expense  of  collecting  and 
selecting,  by  grading  and  gradual  elimination,  samples  to  fit  ex- 
actly certain  points  on  the  scale  is  very  great.  The  present  scale 
has  required  thousands  of  gradings.  It  will  be  of  great  value  in 
economizing  the  time  and  money  of  any  one  who  wishes  to  make 
a  better  scale,  if  in  no  other  way. 

As  a  matter  of  fact,  in  spite  of  its  lack  of  samples  of  all 
styles  at  each  point,  it  will  also  be  of  service  in  every  case  where 
the  quality  of  a  woman's  handwriting  is  to  be  definitely  known. 

For  example,  (i)  the  authorities  of  a  college  or  a  normal  school 
wish  to  set  a  clear  standard  as  to  how  good  handwriting  must  be 
in  order  to  make  an  examination  paper,  or  a  composition,  or  other 
written  work,  acceptable.  If  they  set  this  standard  as  "  at  least 
as  good  as  quality  c  of  the  Thorndike  scale  "  every  student,  every 
member  of  the  teaching  staff,  the  faculties  of  other  colleges,  and 
the  public  can  tell  just  what  the  standard  is.  There  can  be  real 
as  well  as  "  paper  "  uniformity  in  the  standard. 

(2)  In  civil  service  examinations,  examinations  for  teacher's 
licenses  and  the  like,  the  standard  of  a  certain  quality  bv  the 
scale  at  a  certain  minimum  speed  can  be  sot  and  the  candidates  can 
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be  exactly,  impartially,  and  uniformly  (  all  over  the  country,  if 
desired )  rated. 

(3)  The  relation  between  (a )  ability  in  handwriting  under  the 
pressure  of  school  drill  to  (  b)  ability  in  handwriting  in  later  life 
requires  for  study  some  adult  scale.  So  also  with  any  other 
relation  of  the  quality  of  adult  handwriting  to  anything. 

I  shall  be  indebted  to  any  one  who  will  send  me  samples  of 
adult  women's  handwriting,  especially  of  vertical  writing  of 
qualities  d,  c,  b,  a,  and  worse,  of  pronounced  slant  writing  of 
qualities  d.  e,  f,  and  better,  and  of  pronounced  backhand  writing 
of  all  qualities.  Each  such  sample  should  be  accompanied  by  a 
statement  of  all  the  grades  assigned  to  it  on  our  scale  by  ten  or 
twelve  competent  observers,  each  of  whom  judges  in  entire 
ignorance  of  the  judgments  made  by  all  the  others.  It  is  de- 
sirable, though  not  necessary,  that  the  writings  be  on  unruled 
paper. 

Section  7.     Tiic  Derivation  of  flic  Scales^ 

Certain  partial  descriptions  of  the  means  and  methods  by  which 
the  children's  scale  and  adult  women's  scale  were  derived  have 
been  given  in  sections  2  and  6.  A  full  account  of  the  derivation 
of  either  is  inadvisable  both  because  it  would  necessarily  be  ex- 
tremelv  long  and  because  much  of  the  work  done  was  such  as  I 
now  know,  from  the  very  experience  of  doing  it  and  seeing  its 
results,  to  have  been  unnecessary. 

I  shall  therefore  give  only  such  notes  as  are  likely  to  be  helpful 
to  any  one  who  is  stimulated  by  this  scale  to  construct  similar 
scales  for  other  educational  products. 

To  construct  a  scale  by  which  to  measure  various  qualities 
(that  is.  amounts  of  merit)  in  handwriting  ranging  from,  say.  .r 
to  .r+A'.  it  is  desirable  to  have  samples  of  qualities,  not  only  of 
every  degree  from  .r  to  .r+A',  but  also  of  qualities  worse  than  .r 
and  of  qualities  better  than  s-rx.  The  reason  is  that  otherwise 
the  exact  values  of  samples  at  .r  or  .r  plus  a  slight  amount  and  of 
samples  at  .r+\'  or  .r+A'  minus  a  slight  amount  cannot  be  directly 
measured,  but  only  inferred. 


1  The  reader  uninterested  in  educational  measurements  is  advised 
to  skip  this  section,  and  to  turn  at  once  to  the  more  immediately 
practical  discussion  of  differences  amongst  school  systems  with  respect 
to  speed  and   quality  of  handwriting. 
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For  example,  call  .r  i  and  3'  10.  X+y  then  being  11,  x  ov  i  is 
nearly  the  worst  and  .r+3'  or  11  is  nearly  the  best  of  a  series  of 
samples,  ranging  continnously  from  .r  to  .r-r3'. 

If  now  any  one  is  required  to  fix  in  mind  11  points  including 
.r   (or   i)    and  .r  +  3'   (or   11)    differing  each  from  the  next  by 

equal  amounts,  and  to  rate  each  of  the  samples  as  i,  2,  3, -9, 

10,  or  II,  according  to  which  of  these  mentally  fixed  points  it 
seems  most  like,  he  can  err  by  rating  a  sample  as  2  or  3  when 
it  is  really  i,  but  cannot  err  by  rating  it  o  or  minus  i  when  it  is 
really  i.  Similarly  he  can  err  by  rating  it  9  or  10  when  it  is 
really  11,  but  cannot  err  by  rating  it  12  or  13.  For  a  sample 
really  close  to  jwint  11,  rated  in  the  way  just  described  by  33 
judges,  the  results  were : 

Rated  as  11  by  21   judges 
Rated  as   12  by     7  judges 
Rated  as     9  by     3  judges 
Rated  as     8  by     i   judge 
Rated  as     7  by     1   judge. 

The  apparent  average  rating  would  then  be  10.4  and  the  apparent 
median  rating  10.7.  When,  however,  the  samples  are  increased 
by  some  of  the  real  quality  .r  f  y  +  i  (or  12)  and  the  ratings  are 
to  be  maide  at  twelve  points  including  .r  -f-  3'  +  i  (or  12),  a  cer- 
tain proportion  of  the  judges  rank  the  sample  in  question  12  and 
the  averas:e  and  median  are  raised  to  nearlv  11. 

Unless  the  set  of  samples  to  be  rated  includes  some  samples, 
one,  two,  three,  and  even  four  grades  better  than  the  best  quality 
(.r  +  3')  to  be  represented  in  the  final  scale  and  also  some  samples 
one,  two,  and  three  grades  worse  than  the  worst  quality  (.r)  to 
be  represented  in  the  final  scale,  one  cannot  get  the  values  of 
X  ^-  3'  and  .r  them'selves  save  by  inference. 

Hence,  to  make  a  scale  for  the  handwritings  of,  say.  lo-year- 
old  school  children  conveniently,  it  is  necessary  to  have  a  collec- 
tion of  samples  varying  in  quality  from  much  below  the  worst  to 
much  above  the  best  of  their  writings.  This  involves  the  use  of 
"  unnatural  "  samples,  which  may  seem  ver\'  objectionable,  but 
which  as  a  matter  of  fact  does  little  or  no  hami. 

In  the  case  of  a  scale  for  the  merit  of  English  compositions 
bv  high-school  pupils  one  should  start  from  a  collection  of  com- 
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positions  ranging  by  small  gradations  from  compositions  much 
worse  than  the  worse  point  on  the  final  scale  is  to  be,  to  composi- 
tions much  better  than  the  best  point  on  the  final  scale  is  to  be. 
Here  the  extremely  bad  ones  may  be  obtained  by  artificial  con- 
struction, from  the  feeble-minded,  or  from  very  old  and  stupid 
grammar-school  children.  The  extremely  good  ones  may  be 
obtained  from  the  printed  or  manuscript  compositions  in  youth 
by  gifted  authors. 

To  get  samples  exactly  situated  at  points  differing  progressively 
by  equal  steps  requires  that  the  original  set  range  from  one  ex- 
treme to  the  other  by  very  slight  gradations.  This  means  for 
practical  purposes  that  one  must  have  at  the  start  a  very  large 
number  of  samples.  After  these  have  been  graded  by  enough 
judges  to  rate  each  roughly,  only  those  which  are  near  the  points 
to  be  represented  by  the  scale  need  be  graded  further.  As  the 
value  of  each  sample  of  this  narrower  selection  is  determined 
more  exactly  by  further  judgments,  only  those  very  near  the 
points  to  be  represented  on  the  final  scale  need  be  preserved  for 
still  further  judgments  ;  and  so  on  till  the  values  of  enough  sam- 
ples are  determined  to  the  degree  of  precision  required  for  the 
scale  itself. 

Points  on  the  scale  exactly  determined,  but  not  at  progressively 
equal  steps,  can  be  got  with  far  less  labor.  If,  for  example,  after 
a  single  rating  I  had  picked  samples  at  intervals  from  the  best  to 
the  worst  and  then  liad  only  these  few  samples  rated  by  the 
twenty  to  seventy  judges,  the  value  of  each  could  have  been 
stated  nearly  as  exactly  as  is  the  case  in  the  samples  of  the  scale. 
But  they  would  form  a  series  like  17.33,  16.65,  16.28,  15.82,  15.40, 
15.47,  15.23,  14.95,  I4-7-  ^tc,  instead  of  the  approximate  17,  16, 
15'  15-  ^5>  ^5-  ^5'  14-  ^3'  ^Z'  ^S-  ^^c.,  of  the  scale.  They  would 
have  served  the  purpose  of  a  scale  as  well  so  far  as  aiding  an 
observer  to  make  exact  measuremenits  which  any  other  observer 
could  verify,  and  to  report  them  unambiguously,  but  the  labor  of 
allowing  for  the  decimaJ  values  or  of  computing  measures  ex- 
pressed in  awkwardly  long  numbers  would  burden  each  person 
using  the  scale.  If  the  scale  were  designed  for  use  only  by  scien- 
tific investigators  of  education,  I  should  have  economized  in  re- 
spect to  the  number  of  samples  rated,  had  far  more  ratings  of 
each  sample,  and  presented  a  scale  of  very  exactly  determined 
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qualities  but  at  irregular  intervals.  For  the  common  use  of 
pupils,  teachers,  and  supervisory  officers  a  less  precise  scale  by 
approximately  equal  steps  seemed  far  more  valuable.  Also  the 
precise  evaluation  of  each  sample  can  be  determined  by  many 
sltudenits  each  spending-  independently  a  little  ettort  in  getting 
the  'samples  which  I  print  rated  ;  whereas  the  selection  of  samples 
varying  by  equal  steps  can  be  managed  best  under  one  individual's 
supervision. 

It  is  possible  that  the  determination  of  the  amount  of  difiference 
between  two  samples  by  the  percentage  of  judges  noticing  the  dif- 
ference is  preferable  to  the  determination  by  the  amount  of  dif- 
ference between  their  median  values  as  given  by  judges  attempt- 
ing to  apply  to  each  a  scale  of  mentally  equal  dififerences.  I  uised 
both  metbods.  Experience  of  their  use  provides  man}'  facts  of  im- 
portance to  mebhod's  of  quantitative  work  in  both  psychology  and 
education,  but  the  facts  would  be  of  interest  to  only  the  small 
proportion  of  readers  to  whom  surfaces  of  frequency  of  errors 
in  judgment  are  familiar  and  esteemed  friends. 

In  general,  the  experience  in  constructing  this  scale  gives  great 
encouragement  to  the  hope  that  for  man}'  educational  facts,  units 
and  scales  may  be  invented  that  shall  enable  us  to  think  quanti- 
tatively in  somewhat  the  same  wa}'  that  we  can  about  facts  of 
pihysics,  chemistry,  or  economics.  It  has  been  commonly  sup- 
posed that  the  great  complexity  of  such  facts  as  examination 
papers  in  spelling,  manifestations  of  interest  in  history,  acts  of 
moral  significance,  habits  of  industry,  essays,  poems,  inventions, 
replies  to  questions  demanding  logicad  inferences,  and  other  like 
results  of  education,  prevents  the  samples  composing  any  one  such 
group  from  being  measured  by  any  one  linear  scale  at  all  com- 
parable to  a  foot  rule  or  thermometer  or  galvanometer. 

It  is  true  that  some  judges  find  it  hard  to  judge  handwriting- 
for  the  complex  of  legibility,  beauty,  ease,  "  character,"  etc.,  into 
which  "  quality  "'  or  "  goodness  "  or  "  merit  "  resolves  itself.  Rut 
none  of  them  found  it  impossible  to  do  so,  and  most  of  them  rated 
the  writing  for  the  complex,  —  "  merit  or  goodness  in  your  opin- 
ion," —  as  readily  as  an  appraiser  would  rank  articles  of  sale  bv 
money  price,  or  as  a  little  child  would  arrange  pieces  of  paper  in 
the  order  of  their  size  regardless  of  the  fact  that  some  were 
squares,  some  circles  and  some  triangles. 
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The  entire  history  of  the  judgments  of  the  merit  of  handwrit- 
ings supports  the  claim  that  if  a  number  of  facts  are  known  to 
vary  in  the  amount  of  any  thing  which  can  be  thought  of,  they  can 
be  measured  in  respect  to  it.  Otherwise,  I  may  add,  we  would 
not  know  that  they  varied  in  it.  .Wherever  we  now  properly  use 
any  comparative,  we  can  by  ingenuity  learn  to  use  defined  points 
on  a  scale. 


PART  II 

The  Speed  and  Quality  of  Handwriting  in  Seven 

School  Systems 

The  conclusions  to  be  reported  in  sections  8  to  13  are  based 
upon  about  3000  samples  of  handwriting  made  in  a  formal  test 
conducted  by  Dr.  C.  W.  Stone^  in  seven  school  systems,  five 
public  and  two  private.  These  samples  were  scored  in  about  700 
cases  by  six  judges  using  no  scale,  and  in  the  remaining  cases 
by  two  judges  using  an  early  form  of  the  scale.  The  two  judges 
differed  by  more  than  one  step  of  the  scale  in  only  three  samples 
out  of  ten.  Thus  the  combined  opinion  of  the  two  judges, 
though  giving  only  a  rough  estimate  for  any  single  sample,  is 
sufficiently  precise  for  estimating  the  average  quality  of  the  writ- 
ing of  a  group  of  thirty  or  more  pupils,  such  as  a  school  class. 

Section  8.     Differences  between.  Systems 

It  is  known  that  school  systems  differ  greatly  one  from  another 
in  arithmetic  (Stone,  '07)  and  much  less  in  spelling  (Rice,  '97, 
Cornman,  '02).  They  differ  markedly  in  handwriting  if  we  com- 
pare them  for  its  quality,  but  six  of  the  seven  differ  hardly  any 
when  they  are  compared  for  quality  of  writing  done  at  the  same 
speed. 

Thus  in  the  case  of  the  eiglith  grade  the  median  quality  (for 
the  whole  grade)  of  writing  done  "  as  well  as  you  can  "  varies 
from  11.4  of  the  Thorndike  scale  in  system  A  to  14.5  in  system 
F  (see  Table  V)  ;  the  median  quality  for  the  whole  grade  of  writ- 
ing done  "  at  your  usual  rate  "  varies  from  10.3  in  system  A 
to  14.0  in  system  G  (see  Table  V). 

In  average  speed  of  the  eighth-grade  writings,  there  is  a  range 
from  system  G  with  ^y  letters  a  minute  to  system   B   with  67 


'  To  whom  T  am  greatly  indebted  for  permission  to  use  this  mate- 
rial.    The   ratings  by  the   six  judges  were  also   obtained   by  him. 
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letters  per  minute  in  the  careful  writing,  and,  in  the  writing  at 
one's  usual  rate,  a  range  from  system  G  with  50  letters  per 
minute  to  system  C  with  80.     (See  Table  V.) 

Table  V 


Speed  Irrespective  of  Q 
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56 
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12.3 
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14. 1 

careful  writing 
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II. 7 

II. 4 

II. 7 

13.0 

14.0 

I3-I 
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II  .2 

II  .0 

II. 7 

1 1. 6 

13-7 

14.0 

natural  writing 

10.3 

1 1 . 1 

10.6 

II-3 

12.7 

13.0 

13.0 

If  we  compare  the  eighth-grade  pupils  of  the  difl'erent  schools 
who  wrote  at  roughly  the  same  rates,  they  range  as  shown  in 
Table  VI. 

Table  VI 

Quality  of  Handwriting  at  Roughly  the  Same  Rate  in  Seven  School 

Systems 

Median  Results  for  Eighth-Grade  Pupils 
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9.8 
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That  these  likenesses  and  differences  between  systems  are  not 
due  to  chance  but  are  true  characteristics  of  the  school  systems, 
is  proved  by  the  fact  that  the  measurements  come  from  so  many 
cases  as  to  be  subject  to  only  very  slight  chance  or  accidental 
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errors,  and  also  by  the  slight  differences  found  between  builldings 
or  classes  within  an\'  one  system.  For  instance,  of  three  schools 
of  system  F,  the  seventh  grades  of  the  most  unlike  differ  in 
qualit}'  at  the  same  rate  by  only  three  tenths  of  a  step,  the  best 
one  being  about  3  per  cent  better  than  the  worst.  Of  three 
schools  of  system  G,  the  seventh  grades  of  the  two  most  unlike 
differ  in  quahty  at  the  same  rate  by  only  fotir  tenths  of  a  step, 
or  4  per  cent.  The  average  difference  of  one  school  from  another 
within  the  same  system  is  little  if  any  over  two  tenths  of  a  step 
or  2  per  cent. 

The  comparison  of  systems  by  the  quality  of  the  handwriting 
at  the  same  rates  is  not,  however,  perfectly  just.  For  in  so 
doing  we  are  comparing  the  more  rapid  writers  of  some  systems 
(especially  (j)  with  the  slower  writers  of  other  systems  (espe- 
cially A,  B.  and  C).  Xow  in  general  the  more  rapid  writers  of 
a  system  would  write  a  little  better  at  the  average  rate  for  that 
system  than  would  the  slower  writers  of  the  same  system.  If, 
for  instance,  all  the  seventh-grade  pupils  of  any  systems  were 
made  to  write  at  different  speeds  imtil  for  each  one  a  record  at 
the  rate  of  64  letters  per  second  was  secured,  we  should  find 
that  the  pupils  whose  undirected  rates  were  higher  than  64  would 
at  the  64  rate  do  better  than  those  whose  undirected  rates  were 
below  64. 

Also,  within  the  10-19  or  20-29  ^'''^  c>^~^9  word  group,  there  are 
prejudicial  differences  between  the  schools.  In  grade  8  of  school 
G,  for  example,  the  20-29  word  group  will  contain  a  larger  per- 
centage of  pupils  writing  at  rate  20-25  than  it  will  in  grade  8  of 
school  ¥.  In  comparing  a  slow-writing  school  with  a  fast- 
writing  school,  by  the  quality  of  groups  roughly  equal  in  speed, 
we  thus  give  an  unfair  advantage  to  the  slower  writing  school. 

To  make  the  comparison  just  we  would  have  to  find  equiva- 
lents in  quality  for  each  degree  of  superiority  in  speed,  so  as  to 
be  able  to  combine  the  two  into  a  score  for  general  efficiency  in 
liand'writing  for  each  individual.  Such  an  investigation  of  the 
e.xact  relative  values  of  certain  increases  in  speed  and  in.  quality 
should  some  time  be  made.  T  have  net  had  time  or  means 
to  make  it  as  yet.  .\s  our  data  are,  in  the  case  of  the  8th  grade 
pupils,  systems  A,  II,  and  C  can  be  compared  inter  sc  for  they 
are  substantially  alike  in  speed.     So  also  can  systems  D,  E,  and 
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F.  A,  B.  and  C  can  be  compared  with  I),  I^.  and  F  with  only 
sHght  chance  of  error  by  taking  the  "careful"  work  of  A,  B, 
and  C  and  the  "  natural  "  work  of  D,  F,  and  F.  But  the  selection 
of  cases  at  equal  rates  slightly  favors  D,  F,  and  F  at  the  expense 
of  A,  B,  and  C  and  favors  G  at  the  expense  of  all  the  other  six 
systems. 

Of  systems  A.  B,  and  C  in  the  eighth-grade  vrriting.  A  is  the 
Voorst  by  about  5  per  cent.  Of  systems  D,  F.  and  F,  F  is  the 
best  by  about  2^  per  cent..  D  and  F  being  alike.  F  is  equal  to 
G  in  quality  and  nearly  30  per  cent,  superior  in  speed.  Roughly 
estimating  the  equivalence  of  A"s  greater  speed  and  F's  superior 
quality,  F  seems  to  be  about  30  per  cent,  better  than  A.  A,  B, 
C,  D,  and  F  are  of  about  equal  merit.  The  data  to  support  these 
comparisons  were  given  in  Tables  \'  and  \  I. 

The  records  from  the  seventh-grade  pupils  give  substantially 
the  same  result  as  those  from  the  eigthth-grade  pupils  just  stated. 
A,  B,  C,  D,  and  F  differ  little,  A  being  about  nine  tenths  as 
good  as  the  others.  F  iis  about  25  per  cent,  better  than  B,  C^ 
and  D.  F  is  a  little  better  than  1^>,  C,  and  D.  F  shows  writing 
as  good  as  G's  at  a  speed  nearly  six  sevenths  greater.  These 
facts  are  derived  from  the  data  of  Table  \\.  an  allowance  being 
made  for  the  two  constant  sources  of  injustice  in  such  data,  and 
from  the  data  of  Table  A  .  G  seems,  speed  and  quality  both  being 
taken  into  account,  to  be  little  or  no  better  than  B,  C.  D,  and  E. 

Section  p.  The  Relations  of  Differences  in  Results  to  Differ- 
ences in  Means  and  MetJwds  of  Teaching-  Handwritino- 

Not  much  can  be  proved  by  relating  these  differences  to  differ- 
ences in  means  and  methods  of  teaching  handwriting,  since  the 
number  of  school  systems  studied  is  so  few.  F,  which  is  so 
markedly  superior,  uses  vertical  writing  of  a  special  system 
arranged  by  the  supervisor  of  handwriting,  uses  writing  books, 
devotes  y^  minutes  weekly  to  specific  instruction  and  practice  in 
writing  in  grades  5,  6.  and  y  (of  what  is  done  up  to  grade  5, 
I  have  no  report),  and  30  minutes  weekly  in  grade  8.  The 
teachers  in  general  follow  the  same  system  in  writing  on  the 
blackboard. 

The  other  systems  are  about  alike  in  general  merit  in  hand- 
writing,  A,    B,    and    C   gaining    speed    at    a    reasonable   cost    in 
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quality.  A  and  B  teach  no  fixed  system,  devote  no  time  to  pen- 
manship as  such,  and  permit  the  teachers  to  write  according  to 
any  or  no  system.  C  uses  a  medium  slant  or  intermediate  or 
business  system,  uses  copy  books,  devotes  50  to  60  minutes  weekly 
to  penmanship  as  such,  and  has  the  teadhers  use  the  system  taught 
to  the  pupils.  D  uses  a  modified  Spencerian  with  copy  books, 
devotes  50  to  75  minutes  weekly  in  grades  5  and  6,  and  75  to 
100  in  grades  7  and  8,  to  penmanship  as  such,  and  has  the 
teachers  follow  the  system  in  their  own  writing.  E  uses  a  for- 
ward slant,  and  devotes  100  minutes  in  grade  6,  60  to  90  in  grade 
7,  and  60  in  grade  8,  to  penmanship  as  such. 

System  G  uses  an  intermedial  writing,  devoting  from  60  to  90 
minutes  weekly  to  special  instruction  and  practice  in  grades  7 
and  8.  The  teachers  use  the  same  system  in  their  own  writing 
on  the  blackboard. 

What  these  facts  do  prove  is :  First,  that  at  least  tliree  systems 
(C,  D,  and  E)  get  little  or  no  better  results  at  a  time  cost  of 
about  75  minutes  a  week  than  two  systems  (A  and  B)  do  at 
zero  time-cost;  second,  that  one  system  (F)  at  no  greater  time- 
cost  than  C,  D,  and  E  gets  results  about  25  per  cent,  better  than 
they  do;  and  third,  that  practice  for  quality  may  secure  it  only 
at  the  cost  of  speed.  The  teachers  in  A  and  B  are  better  paid 
than  those  in  the  other  cities,  so  that  the  success  of  these  schools 
at  no  time-cost  might  not  be  generally  attainable. 

Leaving  F  out  of  account,  the  dififerences  of  these  school  sys- 
tems in  the  method  of  teaching  handwriting,  in  the  time  devoted 
to  it,  and  in  the  ideals  of  the  system  in  respect  to  it  are  of  incon- 
siderable influence  upon  efficiency.  One  makes  its  pupils  write 
very  well  at  very  slow  rates,  the  others  vary  a  little  in  quality 
with  small  inverse  variations  in  speed.  On  the  whole,  in  spite  of 
the  achievement  of  system  F,  efficiency  in  handwriting  seems, 
like  spelling,  and  unlike  arithmetic,  to  be  under  present  condi- 
tions not  very  much  influenced  by  the  management  of  the  schools. 

Section  TO.  Differences  beiTi'ceii  Individnals  -ccitliin  the  Same 
School  System 

We  have  seen  that  the  school  systems,  with  the  exception  of 
F,  dififer  little  among  themselves  in  the  efficiency  of  the  hand- 
writing which   they  secure.     Individual   pupils   on   the  contrary 
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do  differ  greatly.  Excluding  system  F,  we  still  find  amongst 
eighth-grade  pupils  a  range  from  a  pupil  writing  only  55  letters 
per  minute  at  quality  7.5  up  to  a  pupil  writing  79  letters  per 
minute  at  quality  15.2.  Of  the  15  eighth-grade  pupils  writing 
at  the  same  rate  (53  word's  in  4  minutes)  the  scores  for  quality 
(excluding  system  F)  run  from  9.1  to  14.6. 

The  variation  among  pupils  of  the  same  grade  in  the  rate  of 
writing  of  the  same  quality  is  also  large.  In  the  seventh-grade 
of  system  F.  for  instance,  of  the  writings  of  the  pupil's  usual 
rate  there  were  74  samples  of  from  quality  12.7  to  13-3.  The 
number  of  words  written  in  four  minutes  ranged  from  19  to  87. 
The  87  may  possibly  be  due  to  overtime  writing.  The  next 
highest  case  was  yy,  and  the  next  70.  After  the  two  cases  at  19 
there  is  a  gap  till  25.  From  25  to  70  there  is  a  fairly  continuous 
distribution.  Allowing  for  the  time  of  reading  the  copy  and 
other  disturbing  factors,  it  still  appears  certain  that  within  the 
same  grade  some  pupils  spend  at  least  three  times  as  long  in 
writing  the  same  amount  at  the  same  quality.  The  facts  in  de- 
tail appear  in  Table  VII. 

Individual  pupils  within  the  same  grade  then  show  a  range 
of  difference  much  greater  than  that  between  the  fifth-grade  of 
the  worst  system  and  the  eiglith-grade  of  the  best. 

Table  VII 

Relative   Frequencies   of   Different    Speeds    of    Writing   at    Natural 
.  Rate,  the  Same  Quality  of  Writing  Being  Secured 

Number  Frequencies 

of  words  F,  7th  grade  G,  7th  grade 

15  2 

17 

19  2 

21  2 

3  I 

522 
71  2 

942 
31  2  2 

3  4 

5  3 

7  5 

9  3  I 

41  3 

3  5 

5  5 

7  2 
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Number 
of  words 

F, 

I'Vequencies 
7  th  grade                G,  7  th  grade 

9 

4                                I 

51 

0 

3 

4 

5 
7 

5 
6 

9 

5 

6i 

3 

3 

3 

5 

0 

7 

I 

9 

I 

Also  I  case  at  77 

an 

d  I 

at 

S7 

Sccfioii  II.  The  Relation  amongst  Indk'iduals  betz^'ccn  Speed 
and  Quality 

Rapidity  is  in  and  of  itself  a  good  sign.  If  we  know  nothing 
about  one  score  or  so  of  pupils  save  that  they  are  rapid  writers, 
and  nothing  about  another  score  save  that  they  are  slow  writers, 
we  can  prophesy  that  at  the  same  rate  the  former  group  will  on 
the  average  do  writing  of  a  higher  quality. 

Thus  there  were  20  seventh-grade  pupils  in  system  F  wilio,. 
in  writing  naturally,  varied  from  29  to  64  words  in  four  minutes, 
but  who  wrote  just  the  same  numl)cr  of  words  (33)  in  the  test 
in  careful  writing.  The  naturally  slower  ten  showed  at  the  rate 
of  ^^  a  median  quality  of  14.5,  the  more  rapid  ten  a  quality  of 
14.8.  This  occurred  in  spite  of  the  fact  that  for  the  slower  ten 
writing  at  a  rate  of  33  was  more  like  their  usual  habits.  It  is 
to  be  expected  that  if  all  had  been  made  to  write  as,  say,  y^  words 
in  four  minutes  the  difference  would  have  been  greater.  Divid- 
ing three  similar  sets  each  into  a  slower  and  a  faster  half  we 
find  for  the  naturally  slower  half  a  median  quality  of  13.0  and 
for  the  faster  half  a  quality  of  14.2  when  bv)th  wrote  at  an  identi- 
cal rate. 

(Jf  course  the  same  pupil  will  not  write  as  well  at  a  rapid  as 
at  a  moderate  rate,  and  if  we  mix  pu])ils  from  a  sjhool  in  which 
rapidity  is  gained  at  the  cost  of  quality  with  pupils  from  a  school 
in  which  quality  is  gained  at  the  cost  of  speed  tlie  rapid  writers 
will  seem  to  be  the  poor  writers.  But,  in  and  of  itself,  rapidity 
is  a  sign  of  ability  which  if  directed  toward  (juality  could  secure 
high  results  in  that  instead. 
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Section  12.  The  Relation  of  the  Quality  of  Sloic  JFriting 
to  the  Quality  of  the  Rapid  Writing  by  the  Same  Indii'idiial 

Amongst  school  children  there  is  a  close  relation  between  the 
quality  of  writing  at  a  natural  rate  and  that  at  a  slower  rate. 
For  instance,  let  us  take  the  26  children  in  grades  6  and  7  of  one 
school  of  system  F,  who  write  at  a  rate  of  33-37  inclusive  in  the 
first  test  and  at  a  rate  of  52-60  inclusive  in  the  second  and  ask 
whether  high  rank  for  quality  of  writing  at  a  slow  rate  involves 
high  rank  for  quality  of  writing  at  a  speed  some  60  per  cent, 
greater.  It  does,  the  average  correlation  for  three  groups  like  the 
one  described  being  about  .6.  Part  of  this  correlation  is  due  to  the 
dififerences  of  the  individuals  in  maturity,  but  this  spurious  corre- 
lation is  oft'set  by  the  attenuation  due  to  the  chance  variations  in 
the  measures  related.-  Of  course,  the  same  relation  is  not  thereby 
proved  to  hold  also  between  equality  of  writing  at  one's  natural 
rate  and  quality  of  writing  at  a  rate  much  slozver  than  it.  But  I 
believe  that  it  would,  and  tlhat,  although  writing  at  one  rate  is  not 
identical  with  writing  at  a  different  rate,  writing  is,  over  a  wide 
range  of  rates,  so  similar  a  function  that  training  wihich  improves 
its  quality  at  any  one  rate  may  be  expected  to  be  of  benefit  at 
many  others.  This  does  not  of  course  make  it  any  less  desirable 
to  practice  handwriting  at  the  rate  at  which  one  will  have  to 
write,  but  it  does  make  the  custom  of  slow,  elaborate  writing 
less  pernicious  than  it  might  be  were  the  habits  at  different  rates 
almost  or  quite  indq^endent  of  one  another. 

Section  i^.     Miscellaneous  Comments 

The  Effect  of  Reduction  from  a  Pupil's  Xatural  Rate  upon  the 

Oualitv  of  his  Handwriting 


*e5 


The  gain  in  quality  which  a  pupil  secures  by  writing  more 
slowly  than  his  natural  rate  is  not  great.  Sixty-one  pupils,  whose 
natural  rate  was  from  52  to  58  words  in  four  minutes,  by  reduc- 
ing their  speed  to  2^2  to  36  words  in  four  minutes,  that  is,  by 
writing  only  two  thirds  as  fast,  gained  on  the  average  in  quality 
less  than  one  step  of  the  scale.  The  loss  in  quality  which  a  pupil 
suffers  by  writing  more  rapidly  than  his  natural  rate  has  not  been 
measured. 
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The  Significance  of  the  Inferiority  of  Adults'  Handwriting 

That  children  in  the  last  two  grammar  grades  can  write  so 
much  better  than  adult  women-teachers  do  customarily  write  is 
an  important  fact.  Considering  it  in  connection  with  the  fact 
that  above  quality  ii  there  is  very  little  difiference  in  legibility, 
one  is  tempted  to  advocate  the  heresy  that  children  are  taught 
to  write  too  well.  I  personally  do  advocate  it.  If  school  boards 
would  furnisih,  for  the  use  of  children  electing  "  writing  "  as  a 
study  in  the  last  two  grammar  grades,  typewriting  machines.  I 
should  certainly  advise  the  transfer  to  typewriting  of  a  child  in 
these  grades  whose  writing  at  60  letters  a  minute  consistently 
reaches  quality  13.  For,  the  amount  of  practice  required  to  ad- 
vance such  a  pupil  to  quality  16  at  a  rate  of  75  letters  a  minute 
would  much  more  than  suffice  to  advance  him  to  substantially 
errorless  machine  writing  at  that  rate.  The  value  now  attached 
to  the  high  qualities  of  handwriting  is,  of  course,  largely  ficti- 
tious. Employers  who  can  alTord  such  high  qualities  of  writing, 
buy  machines  to  produce  them.  For  writing  cash  dhecks,  sim- 
ple book-entries,  labels,  and  the  like,  a  good  plain  hand  or  our 
cpality  12  is  entirely  adequate.  For  attaining  the  higher  quali- 
ties (15-18)  the  machine  is  a  more  economical  tool  than  the  pen, 
and  in  my  opinion  should  be  provided  by  those  schools  which  re- 
quire such  qualities.  Further,  such  qualities  should,  in  my  opin- 
ion, be  required  of  children  in  the  elementary  schools,  only  when 
they  have  elected  writing  as  a  vocational  subject.  For  the  data 
from  the  adult  women-teachers  make  it  practically  certain  that 
the  ability  to  write  above  quality  14  will  not  be  exercised  in  life 
except  as  a  part  of  a  clerical  trade.  If  very,  very  few  teadhers 
find  it  worth  w^hile  to  maintain  qualities  above  14,  it  can  bardly 
be  supposed  that  it  will  be  worth  while  for  mechanics,  house- 
keepers, farmers,  and  dressmakers  to  do  so. 

It  seems  likely  also  that  handwriting  has  been,  and  is.  a  case 
of  a  common  practical  fallacy,  which  may  be  called  "  learning  for 
learning's  sake."  When  certain  facts  or  acts  of  skill  are  teach- 
able, teac'hers  tend  to  teach  them  regardless  of  any  intelligible 
service  performed  by  them  other  than  the  doubtful  one  of  "  dis- 
ciplining "  the  mind  or  hand  or  eye.  Since,  for  instance,  arith- 
metical methods  of  extracting  cube  root  have  been  learned  by 
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teachers  and  can  be  taugfht  to  children,  we  teach  them,  regardless 
of  the  fact  that  no  person  in  his  senses  would  extract  a  cube 
root  in  that  manner.  Similarly  it  is  doubtful  if  any  intelligent 
person  would  (except  to  become  a  teacher  of  handwriting!)  pay 
the  necessary  time-cost  to  acquire  the  ability  to  write  at  75  letters 
or  over  per  minute  at  quality  17  or  better.  He  would,  of  course, 
learn  to  typewrite  instead.  And  if  an  intelligent  person  has  been 
artificially  induced  to  get  that  ability  in  school,  he  promptly 
loses  it  thereafter. 

The   Relation   between   an    Individual's   Ability   in    Handwriting 
and  his  General  Intellectual  Ability 

I  have  measured  the  correlation  between  scholarship  and  qual- 
ity of  handwriting  in  the  case  of  adult  women  students  in 
Teachers  College.  These  students  comprise  in  the  main  teachers 
of  from  I  to  15  years  of  experience  who  have  left  their  work 
temporarily  for  further  academic  and  professional  training.  The 
academic  marks  represent  intellect  more  often  than  college  marks 
in  general  do,  because  what  intellect  a  student  has  is  more  likely 
to  be  devoted  to  scholarship  in  a  professional  school  than  in  a 
college.  But,  on  the  other  hand,  achievement  in  professional 
courses  for  teachers  is  probably  aided  by  experience  in  teaching. 
Fmally,  ^he  standards  of  marking  vary  with  instructors,  and 
probably  somewhat  with  departments,  so  that  two  students,  each 
taking  the  bulk  of  her  work  in  some  one  department,  may  for 
equal  scholarship  receive  different  average  grades. 

The  marks  for  quality  of  handwriting  on  the  other  hand  are 
very  exact.  For  each  student  I  have  from  one  to  three  judg- 
ments in  each  of  ten  samples  taken  at  random  from  her  writing, 
—  in  all  a  total  for  each  student  of  nineteen  judgments.  The 
marks  for  handwriting  have  in  fact  probable  average  deviation'? 
of  the  true  from  the  obtained  averages  of  only  about  3  per  cent. 

Gesell^  has  claimed  that  in  children  there  is  a  high  positive 
correlation  amongst  individuals  between  accuracy  of  handwrit- 
ing and  intellectual  ability.  His  own  data,  however,  really  show 
a  correlation  of  only  about  .3,  and  it  seems  probable  that  what  cor- 


'  Accuracy  in   i-fandwriting,  as   Related  to   School   Intelligence  and 
Sex.     Am.  Jour,  of  Psy.     Vol.  17,  pp.  394-405. 
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relation  there  is  is  due  in  large  measure  to  the  greater  zeal  of  the 
brighter  pupils  to  excel  m  all  respects,  rather  than  to  any  funda- 
mental close  correspondence  of  intellect  with  motor  ability. 

The  records  of  our  adults  add  to  the  evidence  that  ability  in 
thought  and  ability  in  movement  are,  in  adults,  only  very  slig-htly 
related.  The  correlation  between  scholarship  grade  and  quality 
of  handwriting  is  zero.  For  21  individuals  taken  at  random  from 
the  best  third  of  the  writers,  the  median  grade  in  scholarship  was 
about  exactly  C+.  For  22  individuals  taken  at  random  from  the 
worst  third  in  writing  the  median  grade  in  scholarship  was  a  little 
above  B — . 

Legibility  as  a  Factor  in  the  Quality  of  Ffandwriting 

Legibility  is  a  word  with  many  possible  meanings.  In  one 
of  its  meanings  the  legibility  of  writing  may  be  measured  by  the 
distance  at  which  it  can  be  read  with  a  given  accuracy  and  rate. 
In  another  of  its  meanings  it  can  be  measured  by  the  rate  at 
which  a  sample  can  be  read  at  a  given  distance  and  with  a  given 
accuracy.  Still  finer  discrimination  might  perhaps  be  made  be- 
tween samples  of  handwriting  equally  legible  by  these  two  tests, 
by  a  further  test  of  the  degree  of  fatigue  or  of  discomfort  result- 
ing from  reacUng  them.  Even  the  subjective  measurement  of 
legibility  by  the  combined  opinions  of  competent  judges  is 
useful. 

Legibility  may  be  tested  in  any  one  of  these  ways  in^  the  case 
of  single  letters  or  groups  of  letters  cut  from  a  sample,  of  words 
alone  or  in  a  random  order,  and  in  the  case  of  words  in  a  sensible 
context  w'here  what  is  before  and  after  the  word  helps  one  to 
read  it.  Also,  legibility  for  a  tyro  at  reading  and  for  a  trained 
reader  may  well  be  different  things,  requiring  separate  investiga- 
tion. 

I  have  made  rough  measurements  of  the  legibility  of  the  differ- 
ent qualities  of  the  scales  for  children's  and  adults'  writing, 
but  the  results  are  too  meagre  for  publication  at  this  time.  They 
show,  as  might  be  foreseen,  that  the  higher  grades  of  quality 
differ  little  in  the  legibility  of  tlie  words  in  a  context  for  a  trained 
reader,  but  correlate  fairly  closely  with  the  legibility  of  th? 
letters  singly. 
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Section  1^.  A  Scale  for  Children's  Writing.  Based  on  Equally 
Often  Xoted  Differences  in  Quality 

In  section  2  the  fact  was  noted  that  a  series  of  samples,  a,  b, 
c,  d.  etc.,  could  be  found  such  that  when  each  was  compared 
with  the  others  a  was  judged  better  than  b  as  often  as  b  was 
judged  better  than  c,  and  so  on.  It  was  pointed  out  that,  if  the 
per  cents  of  judgments  of  a-b,  b-c,  etc.  are  under  100,  over  50, 
and  equal,  the  samples  a,  b,  c,  etc.,  ma\'  be  regarded  as  differing 
by  equal  steps,  equal  differences  meaning  equally  often  noticed 
differences.  A  scale  constructed  on  this  principle  differs  from 
one  constructed  on  the  principle  that  differences  judged  equal 
by  tihe  combined  opinion  of  competent  judges  are  equal,  chiefly 
in  respect  to  the  lower  qualities  of  handwriting.  The  diff'erence 
between  lower  qualities  that  is  noticed  as  often  as  a  given  differ- 
ence between  higher  qualities  is  regarded  by  competent  judges 
as  a  smaller  difference  than  the  latter. 

The  reasons  for  this  are  interesting  and  the  general  problem 
of  the  choice  between  "  judged  equal  "  and  "  noticed  equally 
often  "  as  the  basis  for  equality  of  units  in  psychological,  educa- 
tional and  sociological  scales  is  of  very  great  importance.  But 
much  more  elaborate  investigations  than  I  have  been  able  to 
make  are  necessary  for  any  adequate  discussion  of  tihe  problem, 
even  in  the  case  of  handwriting  alone. 

I  therefore  simply  present  the  scale  as  derived  by  this  second 
method  for  the  use  of  those  wno  prefer  it.     The  facts  are  that : 

Sample  125  is,  in  direct  comparison  with  sample  132.  judged  to  be 
better  by  81  per  cent,  of  42  judges. 

132  is   similarly  judged   better  than   58  by  81%   of   42  judges 

,S^  "  "  "            10  by  79% 

10  ■■  "  ••              I  by  79% 

T  "  ■'  ■"           55  by  79% 

55  ■'  "  "           52  by  77%           91 

52  "  •'  "           44  by  83.5%       " 

44  "  "  •'           34  by  79% 

34  ■■  ■'  "51  by  78% 

51  "  "  "           22  by  80% 

22  "  ■•  ••          126  by  ■74%           42 

Samples  126,  22,  51,  34,  44,  52,  and  so  on,  thus  have  approxi- 
mately the  values  x,  x+k,  x-^2k,  x+3k,  x+4k,  respectivelv, 
where  x  =  the  difference  in  quality  between  sample  126  and  zero 
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quality,  and  k  =  such  a  difference  in  quality  as  is  noted  as  differ- 
ent bv  competent  judges  eight  times  out  of  ten.  K  is,  on  the 
average,  equal  to  i  of  steps  7  to  17  of  scale  A.  but  the  value  of 
X  remains  undetermined.  If  a  series  was  found  ranging  from 
a  sample  arbitrarily  taken  as  of  zero  merit  (say,  sample  140)  to 
sample  126,  such  that  the  dift'erence  between  any  two  successive 
samples  was  noted  eight  times  out  of  ten,  the  number  of  steps 
in  this  series  would  give  the  value  of  x  in  terms  of  k.  X  is 
probably  between  8k  and  9k.  Since,  however,  the  calculation 
of  the  distance  of  x  from  o  by  other  methods  worthy  of  con- 
sideration makes  it  as  low  as  6k  or  even  5k,  I  shall  use  7k  as 
the  distance  of  sample  126  from  o.  Anyone  preferring  to  adhere 
rigidly  to  "  noticed  equally  often  "  as  the  sole  test  of  equality 
of  difference  may  use  19.5,  18.5,  17.5.  16.5,  etc.,  in  place  of  the 
18,  17,  16,  15,  etc.,  used  in  the  scale. 
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A  BRIEF  ACCOUNT  OF  THE  COURSE  IN  HOSPITAL 

ECONOMICS 

By  Adelaide  Nutting 

Director  of  Department  of  Nursing  and  Health,  Teachers  Col- 
lege, Columbia  University 

The  Society  of  Superintendents  of  Training  Schools  for 
Nurses  was  formed  sixteen  years  ago,  for  the  purpose 
mainly,  to  quote  from  the  Constitution,  "  of  establishing 
and  maintaining  a  universal  standard  of  training  in  Schools  for 
Nurses."  In  pursuit  of  this  end,  the  Society  has,  through  its 
meetings,  reports,  and  publications,  steadily  advocated  measures 
of  various  kinds  for  the  improvement  and  development  of  Nurs- 
ing Education.  All  of  the  more  important  advances,  such,  for 
instance,  as  the  extension  of  the  course  of  training  frorri  two  to 
three  years,  the  shortening  of  hours  of  practical  ward  work,  the 
abolition  of  money  payment  to  students,  the  establishment  of 
preparatory  courses  —  were  in  their  initial  stages  presented  be- 
fore the  members  of  the  Society  and  commended  and  endorsed 
by  them,  while  subsequent  developments  of  these  various  meas- 
ures were  closely  .and  eagerly  followed  and  reported  from  year 
to  year.  To  the  upbuilding  of  ideals  and  standards  in  nursing 
education,  and  of  all  of  the  higher  interests  of  the  nursing  pro- 
fession, the  Society  has  steadily  contributed,  and  it  was  therefore 
in  conformity  with  its  traditions  that  the  first  impetus  toward  the 
177]  I 
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preparation  of  the  teacher  and  the  administrator  should  come 
from  it.  Through  a  paper  read  before  the  Society  some  ten 
years  ago  by  Mrs.  Hunter  Robb,  the  Society  was  led  to  ap- 
point a  committee  to  consider  the  training  of  teachers  of 
nursing,  with  the  view  of  thus  bringing  about  greater  uniformity 
in  method.  Mrs.  Robb  was  made  chairman  of  this  committee, 
which  visited  the  Dean  of  Teachers  College,  asking  if  some 
arrangement  could  be  made  to  admit  to  that  institution  graduate 
nurses  desiring  to  prepare  themselves  for  teaching  and  super- 
vision in  training  schools  for  nurses.  Largely  through  Mrs. 
Robb's  forcible  presentation  of  the  needs  of  nursing  education, 
the  co-operation  of  the  College  was  secured,  and  an  arrange- 
ment eventually  completed  by  which  students,  graduated  from 
training  schools  of  approved  standards  and  meeting  certain 
requirements,  could  enter  the  Department  of  Domestic  Science, 
and  under  the  supervision  of  its  Director,  Miss  Helen  Kinne, 
could  take  certain  courses  of  instruction  in  that  and  other  de- 
partments, which,  grouped  together  under  the  title  of  Courses 
in  Hospital  Economics,  covered  a  period  of  one  academic  year, 
and  led  to  a  special  certificate. 

These  courses  oflfered  instruction  in  psychology,  in  chemistry, 
biology,  bacteriology,  in  foods  and  nutrition,  in  invalid  cookery, 
and  in  household  sanitation,  and  were  regular  courses  designed 
to  prepare  students  for  various  well-known  fields  of  teaching. 

All  instruction  relating  to  the  special  fields  of  hospital  and 
training  school  work  was  provided  from  sources  outside  of  the 
College,  and  consisted  mainly  of  lectures  by  well-known  mem- 
bers of  the  nursing  profession.  Two  students  presented  them- 
selves and  were  enrolled  in  the  first  year,  five  in  the  second  year, 
and  the  number  entering  each  year  since  then  has  varied  from 
that  number  to  fifteen.  One  of  the  first  students  to  enter,  Anna 
L.  Alline,  was  at  the  beginning  of  the  second  year  asked  to  re- 
main and  take  over  the  routine  supervision  of  this  particular 
group  of  students,  a  duty  which  she  discharged  with  great  fidelity 
until  she  was  appointed  in  1906  Inspector  of  Nurses  Training 
Schools  in  the  Education  Department  of  the  State  of  New  York. 

During  the  following  year  a  new  department  of  work,  called 
Institutional  Administration,  was  opened  up  in  the  College,  with 
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the  view  of  organizing  instruction  in  matters  of  household  man- 
agement, —  of  arranging  and  combining  theory  and  practice  in 
such  a  way  as  to  provide  adequate  academic  and  practical 
preparation  for  women  desiring  to  fill  administrative  posts  in  in- 
stitutions, and  in  its  general  scheme  the  courses  in  Hospital  Eco- 
nomics were  appropriately  included. 

In  December,  1909,  Mrs.  Helen  Hartley  Jenkins  became 
interested  through  Lillian  Wald,  Head-Worker  of  the  Nursing 
Settlement,  in  the  field  of  preventive  and  social  work  into  which 
graduate  nurses  are  entering  in  large  numbers,  and  decided  to 
endow  the  Department  of  Hospital  Economics,  in  order  that  it 
might  enlarge  its  work,  carry  on  its  important  function  of  nurses 
education  with  greater  efficiency,  and  develop  in  various  new 
directions,  in  response  to  the  newer  needs  of  the  day.  The  an- 
nouncement made  of  this  gift  by  the  College  follows. 

In  making  public  the  news  of  Mrs.  Jenkins's  gift  Dean  Russell 
said: 

"  Teachers  College  is  about  to  inaugurate,  through  its  new 
School  of  Household  Arts,  a  public  service  movement  of  large 
promise.  In  brief,  the  College  plans  to  train  a  body  of  teacher- 
nurses  to  carry  the  theory  and  practice  of  physical  welfare  for 
children  and  of  hygienic  living  in  general  into  homes,  schools,  and 
communities.  Through  the  munificence  of  Mrs.  Helen  Hartley 
Jenkins  an  endowment  has  been  provided  for  instruction  in  the 
science  and  art  of  hygienic  living,  with  the  special  object  of  train- 
ing women  for  public  service  as  visiting  nurses  in  home  and 
school,  teachers  in  farmers'  institutes,  and  sanitary  experts  in  the 
training  of  children  in  city  and  country. 

"  The  School  of  Household  Arts  now  provides  specialized  in- 
struction in  chemistry  and  physiology,  bacteriology  and  hygiene, 
foods  and  nutrition,  and  in  household  management  and  economy. 
The  Department  of  Physical  Education  has  always  directed  its 
instruction  and  investigation  toward  the  entire  physical  welfare 
of  the  child.  And  the  College  has  for  ten  years,  in  co-operation 
with  the  American  Association  of  Superintendents  of  Training 
Schools  for  Nurses,  maintained  a  Department  of  Hospital  Econo- 
my preparing  teachers  and  officers  for  nurses'  training  schools. 

"  The  new  department  will  co-operate  with  all  of  these  de- 
partments in  extending  its  work  in  the  new  direction.  The  first 
courses  will  prepare  graduate  nurses  to  become  visiting  teachers 
in  the  care  of  children  and  the  guidance  of  mothers  in  social 
service  as  is  carried  on  by  the  Nurses'  Settlement  under  the  direc- 
tion of  Miss  Lillian  D.  Wald. 
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"  Immediately,  also,  courses  will  be  arranged  to  meet  the  large 
and  growing  demand  for  especially  trained  nurses  as  officers  in 
public  school  systems.  The  need  of  social  settlements,  farmers' 
institutes,  civic  associations.  Health  Boards,  and  City  Govern- 
ments for  similarly  trained  teaching  nurses  will  next  ,be  met 
And,  finally,  the  endowment  makes  provision  for  the  training  not 
only  of  public  teachers,  but  of  advanced  investigators  and  experts 
in  the  field. 

"  The  whole  movement,  which  will  be  organized  by  the  Trus- 
tees of  the  College  at  their  next  meeting,  is  full  of  promise  for 
home,  school  and  community." 

The  Department  of  Hospital  Economics  was  immediately  re- 
organized and  enlarged,  and  under  the  title  of  Nursing  and  Health 
now  offers  instruction  in  the  following  divisions  of  graduate 
nursing  work :  I,  Teaching  and  Supervision  in  Training  Schools 
for  Nurses;  H,  General  Administration  in  Training  Schools  and 
Hospitals;  HI,  Public  Service  as  Teacher-Nurses,  Visiting 
Nurses,  Board  of  Health  Assistants  and  Teachers  of  Hygiene; 
in  addition  to  IV,  Preparatory  Course  for  Nurses. 

It  is  now  ten  years  since  the  two  students  from  nurse  training 
schools  entered  Teachers  College,  with  the  view  of  carrying  into 
the  training  school  ideas  and  methods  accepted  in  other  fields 
of  education.  During  this  period  ninety-one  graduate  nurses 
have  entered,  of  which  number  ten  have  dropped  out  for  various 
reasons.  Seventy-two  have  received  the  certificate  at  the  end  of  one 
year;  eleven,  the  diploma  for  two  years  of  work;  three  have  re- 
mained for  three  years,  pursuing  some  special  study ;  two  have 
received  the  degree  of  Bachelor  of  Science,  and  one  is  now  work- 
ing for  the  degree  of  Master  of  Arts. 

In  geographical  distribution  the  students  represent  twenty  dif- 
ferent States  and  four  foreign  countries : 

Eastern  States 26 

Middle  West 22 

Western 4 

Southern 7 

Canada 13 

Great  Britain 5 

Germany I 

Sweden i 

Some  of  the  representative  training  schools  among  the  fifty- 
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three  such  institutions  from  which  our  students  have  been  drawn 
are: 

The  Illinois  Training  School,  Chicago. 

The  Johns  Hopkins  Training  School,  Baltimore. 

The  Presbyterian  Training  School,  New  York. 

The  Roosevelt  Training  School,  New  York. 

The  Mt.  Sinai  Training  School,  New  York. 

The  Pennsylvania  Training  School,  Philadelphia,  Pa. 

The  Philadelphia  Training   School,  Philadelphia,   Pa. 

The  Hartford  Training  School,  Conn. 

The  Massachusetts  General  Training  School,  Boston. 

The  Massachusetts  Homeopathic  Training  School,  Boston. 

The  Boston  City  Training  School,  Boston. 

The  University  of  Michigan  Training  School,  Ann  Arbor. 

The  Cincinnati  General  Training  School,  Cincinnati. 

The  Montreal  General  Training  School,  Montreal. 

The  Toronto  Training  School,  Toronto. 

The  Winnipeg  Training  School,  Winnipeg. 

The  largest  number  of  students  from  any  one  State  is  recorded 
in  those  registered  from  Massachusetts,  16  in  number ;  New  York 
suppHes  14;  Illinois,  13;  Pennsylvania  and  Maryland,  each  5. 

The  training  school  contributing  the  largest  number  of  students 
is  the  Illinois  Training  School,  connected  with  the  Cook  County 
Hospital,  Chicago,  Illinois,  the  number  being  8. 

Reports  received  during  the  last  year  from  some  of  the  gradu- 
ates of  the  Hospital  Economics  Course  show  how  part  of  them 
are  now  occupied : 

State  inspector  of  training  schools I 

Hospital  superintendents  10 

Training  school  superintendents  12 

Hospital  and  training  school  superintendents   2 

Assistants  in  training  schools   4 

Instructors  of  probationers  7 

Social  and  school  nursing 8 

Resident  school  nurse i 

During  a  period  of  two  and  a  half  years,  there  have  been  20S 
requests  for  these  graduates  to  fill  such  positions  as  are  named 
above,  and  also  for  numerous  posts  of  a  different  nature.  The 
most  frequent  calls  are  for  hospital  and  training  school  super- 
intendents, as  the  brief  statistics  appended  will  show.  The  de- 
mand for  well  qualified  assistants  is  continuous.  Quite  recently 
a  new  and  definite  position  has  evidently  been  developed  in  the 
training  school,  and  letters  now  come  asking  for  a  Probationer's 
Instructor.  There  is  one  field  of  hospital  work  of  importance 
in  which  the  request  for  trained  workers  is  increasing  rapidly, 
that  of  the  dietitian.     As  yet  nurses  have  not  turned  to  this  de- 
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partment  of  hospital  activity,  and  while  the  demand  in  actual 
fields  of  nursing  for  highly  educated  and  specially  trained  women 
is  far  greater  than  can  be  supplied,  it  is  not  probable  that  they 
will  do  so.  Other  things  being  equal,  however,  the  nurse  could 
bring  to  this  particular  service  the  power  of  unusual  sympathy 
and  understanding.  The  calls  from  the  various  avenues  of  social 
work  indicate  the  newer  efforts  and  the  trend  of  thought  in  this 
direction. 

The  types  of  position  which  the  department  has  been  asked  to 
fill  are  those  of: 

Hospital  superintendents  36 

Training  school  superintendents  39 

Superintendents  of  both  hospital  and  training  school  17 

Assistants  for  various  posts  38 

Instructor  of  probationers  (a  new  office  and  title)   7 

Supervisors  of  district  nursing     ) 

Visiting  nurse  teachers                   [- 17 

Social  service  nurses,  and  others  ) 

Instructors  or  teachers  of  mothers  (a  new  office  and  title)  4 

In  other  departments : 

Dietitians   34 

Dietitian  and  housekeeper 6 

Matron  and  housekeeper  26 

These  positions,  particularly  those  in  hospitals  and  training 
schools,  represent  fields  of  work  of  high  importance,  not  only  to 
the  hospitals  or  those  institutions  with  which  they  are  immediately 
connected,  but  to  the  public  by  whom  such  institutions  are  main- 
tained. In  posts  of  such  great  responsibility  and  difficulty  which 
carry  with  them  frequently  great  authority,  women  are  needed  of 
exceptional  ability ;  and  the  vital  nature  of  the  issues  with  which 
they  deal,  and  of  the  influences  which  they  may  exert  renders 
essential  that  they  shall  be  fortified  for  their  tasks  by  sound  edu- 
cation, and  higher  specialized  training. 

In  this  number  of  the  Record  is  presented  a  discussion  of 
some  of  the  basic  problems  in  the  education  of  the  nurse,  both  in 
the  articles  contributed,  and  in  lectures,  one  of  which  was  de- 
livered before  the  students  of  the  Department,  and  one  before 
the  Society  of  Superintendents  and  the  Associated  Nurses' 
Alumnae.  A  more  extended  account  of  the  Department  of  Nurs- 
ing and  Health  is  contemplated  in  a  future  number  of  the 
Record. 


PROBLEMS  OF  NURSING  EDUCATION 

By  Isabel  M.  Stewart 
Assistant,  Department  of  Nursing  and  Health,  Teachers  College 

Before  approaching  the  closer  study  of  the  problems  of  nurs- 
ing education,  it  would  seem  to  be  essential  that  one  should  get 
a  fairly  comprehensive  view  of  the  whole  situation.  Such  a  sur- 
vey should  reach  back,  beyond  the  nursing  and  hospital  condi- 
tions of  modern  times,  to  the  origin  and  development  of  the 
whole  movement  toward  the  more  humane  and  scientific  care  of 
the  sick.  It  should  include  the  relation  of  this  movement  to  the 
industrial,  economic,  sociological,  and  philanthropic  develop- 
ments of  recent  times ;  and  it  should  trace  the  various  mani- 
festations of  the  movement  in  different  countries  and  under 
varying  conditions. 

Such  a  comprehensive  survey,  giving  at  once  perspective  and 
range  of  view,  getting  the  whole  problem  into  its  proper  setting, 
is  out  of  the  question  here.  I  may,  however,  briefly  indicate 
the  line  which  nursing  development  has  taken — from  the  crude 
ministrations  of  the  mothers  of  primitive  households,  through 
the  more  skilled  and  public-spirited  services  of  Greek  and 
Roman  matrons,  and  the  consecrated  ministrations  of  the  deacon- 
esses of  the  Early  Christian  Church,  to  the  rise  in  the  Middle 
Ages  of  the  Military  Nursing  Orders,  and  the  Religious  Sister- 
hoods, and  later  the  commercialization  of  nursing  in  that  crudest 
type  of  sick  attendant  so  aptly  impersonated  by  Dickens  in  the 
character  of  the  immortal  Sairey  Gamp.  It  was  not,  however, 
till  the  middle  of  the  last  century  that  the  horrors  of  the  Crimean 
war  brought  to  light  the  genius  and  creative  energy  of  that 
greatest  of  nurses,  Florence  Nightingale,  with  whom  modern 
trained  nursing  begins.  This  year  we  celebrate  the  fiftieth  anni- 
versary of  the  founding  of  the  first  Training  School  for  Nurses 
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at  St.  Thomas'  Hospital,  London,  as  a  national  testimony  to  the 
services  of  this  great  woman. 

But  the  movement  which  she  created  was  not  confined  to  Great 
Britain.  In  an  incredibly  short  time  it  had  spread  to  America,  to 
Europe,  to  Australia,  and,  indeed,  to  every  part  of  the  globe. 
Now,  there  is  scarcely  a  town  or  village  in  English-speaking  lands 
which  does  not  boast  its  hospital  and  training  school  or  its  dis- 
trict nurse.  We  have  organizations  of  nurses  for  army  work,  Red 
Cross  and  relief  work,  Board  of  Health  work  in  cities,  in  schools, 
in  settlements,  in  milk  stations,  in  mission  stations  and  out  on 
the  frontiers  of  civilization — wherever  the  battle  with  disease  is 
being  fought,  trained  nurses  are  to  be  found,  working  side  by 
side  with  physicians  and  civil  engineers  and  other  guardians  of 
the  public  health. 

It  is  significant  that  the  first  training  school  for  nurses  was 
organized  as  a  self-directing,  self-supporting,  educational  insti- 
tution, whose  primary  purpose  was  the  training  of  nurses.  It 
was  associated  with  the  hospital  only  for  teaching  purposes,  and 
bore  much  the  same  relation  to  it  in  administration,  that  the  medi- 
cal school  does  to-day.  It  was  not  without  considerable  opposi- 
tion both  from  the  medical  profession  and  the  laity  that  educated 
women  were  first  introduced  into  the  hospitals  of  England  and 
America.  The  marvelous  changes  which  they  effected  in  the 
administration  of  the  hospitals,  and  the  care  of  the  sick,  how- 
ever, soon  brought  about  such  a  change  in  public  sentiment  that 
all  the  hospitals  were  soon  eager  to  establish  schools  of  nursing. 
The  wave  of  sociological  interest  and  philanthropic  sentiment 
which  was  stirring  the  country  at  that  time,  and  the  tremendous 
impetus  which  was  given  to  surgery  by  the  investigations  and 
discoveries  of  such  men  as  Pasteur,  Lister,  Simpson,  and  others, 
combined,  with  this  improvement  in  hospital  administration  and 
skilled  nursing,  to  stimulate  a  great  increase  in  hospital  con- 
struction. The  patients  in  these  hospitals  required  nursing  care, 
and  the  simplest,  easiest  and  least  costly  method  of  caring  for 
them  was  by  the  establishment  of  schools  of  nursing.  The 
schools  have  multiplied  in  direct  proportion  to  the  number  of 
hospitals.  In  America  alone  there  are  over  1,000  schools  of 
nursing,  registering  an  attendance  of  about  26,000  pupils,  and 
the  numbers  increase  yearly  by  leaps  and  bounds.     Early  in  its 
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history  the  training  school  became  merged  in  the  hospital,  with 
the  inevitable  result,  that  its  services  to  the  institution  became 
the  primary  consideration  in  its  administration, — its  existence  as 
a  school  of  nursing  a  matter  of  entirely  secondary  importance. 

So  economical  and  so  satisfactory  has  been  this  mode  of 
administering  philanthropic  institutions  for  the  care  of  the  sick, 
that  soon  even  private  hospitals,  insane  asylums,  and  special  hos- 
pitals of  all  kinds  proceeded  to  found  training  schools,  and  ad- 
vertise for  students,  offering,  in  return  for  the  two  or  three 
entire  years  of  strenuous  service  in  their  wards,  a  paltry  money 
allowance,  a  few  courses  of  lectures  generally  of  meagre  educa- 
tional value,  and  often  a  practical  experience  of  very  little  range 
or  variety.  This  commercialization  of  the  training  school,  in 
addition  to  certain  other  evils  such  as  long  hours  of  work,  poor 
accommodations,  etc.,  in  some  of  the  schools,  is  responsible  for 
many  of  the  limitations  which  the  profession  labors  under  at  the 
present  time.  So  long  as  these  irregular  schools  exist,  so  long 
as  the  demand  for  pupils  to  staff  the  entire  hospital  determines 
the  standards  of  entrance  and  the  character  of  the  applicants, 
we  may  expect  these  limitations  to  persist.  So  strong,  however, 
has  been  the  appeal  of  this  work  to  the  fundamental  interests 
and  instincts  of  women,  that  in  spite  of  adverse  conditions,  in 
spite  also  of  the  ever-widening  range  of  attractive  occupations 
which  have  been  opened  up  to  women  in  recent  years,  there  have 
always  been  women  of  exceptional  ability  in  the  training  schools. 
The  movement  has  grown  by  reason  of  its  own  inherent  vitality, 
showing  a  constant  improvement  in  methods  of  work,  and  in 
educational  standards.  The  great  advances  in  medical  science 
have  demanded  a  correspondingly  efficient  nursing  service ;  com- 
petition between  rival  schools  has  tended  to  raise  standards,  and 
weed  out  undesirable  candidates ;  and  the  united  efforts  of  nurses 
themselves,  under  the  guidance  of  far-seeing  and  devoted  leaders, 
have  combined  to  uphold  high  ideals,  and  improve  existing 
methods  of  training.  The  registration  movement  has  been,  per- 
haps, the  most  effective  agent  in  forcing  out  poor  schools  and 
keeping  others  up  to  the  standards  prescribed  by  State  laws. 

That  existing  methods  of  nursing  education  have  had  good 
results,  is  demonstrated  by  the  increasing  demand  for  trained 
nurses  in   the   most   varied   kinds   of   activity,   some  of   which 
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I  have  indicated.  Perhaps  the  newest  and  most  promis- 
ing field  for  the  trained  nurse  is  that  of  district  nursing,  which 
includes  not  only  nursing  proper,  but  the  teaching  of  health 
principles  and  the  demonstration  of  better  methods  of  sanitation 
in  the  poorer  homes  of  both  city  and  country.  Where  alertness, 
quickness  of  perception,  the  power  of  doing  things  are  de- 
manded, other  things  being  equal,  the  nurse  is  preferred  before 
any  other  type  of  social  worker.  It  is  not  so  much  her  superior 
knowledge  that  counts,  it  is  the  social  insight  which  comes  from 
long  contact  with  people  of  every  class  and  grade  of  society — 
it  is  the  habit  of  service  which  she  has  learned  in  the  long  exact- 
ing discipline  of  the  hospital  ward — what  Miss  Nightingale  calls 
her  "  work-shop  practice." 

If  we  have  studied  the  history  of  education  to  any  purpose, 
and  especially  if  we  have  reached  out  beyond  the  narrow  limits 
of  scholastic  education,  we  will  note  that  most  of  the  other  pro- 
fessions, medicine,  law,  engineering,  etc.,  have  developed  in  much 
the  same  way,  and  have  encountered  many  of  the  same  difficul- 
ties which  we  find  in  nursing  education.  They  have  all  emerged 
finally — and  not  so  long  ago — out  of  the  apprentice  stage,  to  the 
dignity  of  formal  professional  training,  while  nursing  remains 
still  in  a  stage  which  partakes  of  the  character  of  both  types  of 
training.  It  would  be  extremely  interesting  and  profitable  to 
make  a  comparative  study  of  the  development  of  these  other 
professions,  and  also  of  the  more  recent  tendencies  in  vocational 
and  industrial  education.  In  both  administration  and  methods, 
we  should  find  many  situations  which  parallel  our  own  with  as- 
tonishing fidelity,  and  many  a  suggestion  which  might  prove  very 
helpful  in  solving  the  difficulties  which  we  are  always  inclined 
to  think  peculiarly  our  own. 

So  much  for  the  general  survey.  Granting  that  the  work  of 
the  nurse  is  a  good  and  a  necessary  work,  and  that  some  kind 
of  training  is  desirable  to  guarantee  a  certain  degree  of  efficiency 
in  that  work,  the  problem  before  the  student  of  nursing  educa- 
tion may  be  stated  in  the  question :  "  Does  the  existing  system 
give  the  best  results?"  If  it  does  not  (and  the  dissatisfaction 
so  often  expressed  both  in  lay  and  professional  circles  seems  to 
indicate  that  something  is  wrong),  then  it  is  plain  that  some- 
thing must  be  done  to  build  up  a  better  system.    As  in  all  other 
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phases  of  educational  activity,  we  must  get  below  the  superficial 
features  to  fundamental  principles,  and  on  this  rock  basis  try  to 
build  up  a  system  that  will  be  theoretically  sound  and  rational, 
and  at  the  same  time  capable  of  adapting  itself  to  the  changing 
conditions  of  our  particular  situation. 

What,  then,  is  the  aim  of  nursing  education?  If  one  were  to 
consult  the  students'  own  aims,  I  have  no  doubt  they  would 
range  themselves  under  the  economic  or  bread-and-butter  aim, 
or  the  aim  of  social  efficiency,  and  probably  under  both ;  that  is 
to  say — nursing  appeals  to  the  average  woman  because  she  hopes 
it  will  give  her  an  opportunity  of  being  really  useful,  and  at  the 
same  time  enable  her  to  be  independent  and  self-supporting.  The 
work  is  arduous  enough  to  weed  out  most  of  those  of  lesser  and 
shallower  ambitions.  Few  consider  the  training  from  the  educa- 
tional or  cultural  standpoint,  or  from  the  humanizing  or  liberal- 
izing standpoint,  and  yet  these  are  definite  values  which  result 
from  any  well-directed  course  in  nursing  education.  The  aim 
of  general  education,  as  stated  by  Professor  Ruediger  in  his 
"  Principles  of  Education,"  is  as  follows :  "  To  educate  a  person 
means  to  adjust  him  to  those  elements  of  his  environment  that  are 
of  concern  in  modern  life,  and  to  develop,  organize,  and  train  his 
powers  so  that  he  may  make  efficient  and  proper  use  of  them." 
Granting  that  the  elementary  school  and  high  school  have  done 
their  part  in  making  these  general  adjustments  to  life,  might 
we  not  say  that  the  aim  of  professional  education  should  be,  to 
make  those  special  adjustments,  and  to  train  those  special  powers 
which  would  give  the  student  control  over  that  particular  en- 
vironment which  is  determined  by  the  profession  of  her  choice. 
It  is  plain  that  such  an  aim  would  not  be  content  with  knowl- 
edge, or  with  skill  alone.  Each  study  and  each  activity  must 
yield  very  definite  educational  values,  which  would  react  on  the 
character  of  the  worker  as  well  as  on  the  work  done. 

What,  then,  is  the  nature  of  this  life  and  environment  for 
which  the  student  is  to  be  prepared,  and  what  are  the  powers 
which  must  be  developed  to  secure  a  proper  adjustment  to  that 
environment?  Much  will  depend  on  our  definition  of  the  term 
"  Nursing."  The  dictionary  yields  the  information  that  nursing 
is  from  "  nutrio — to  nourish."  A  "  nurse  "  is  one  that  nourishes, 
cherishes,  or  protects.    "  To  nurse  "  is  to  tend  in  sickness  or  in- 
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firmity,  to  promote  growth  or  vigor  in,  to  foster.  "  Nurture " 
comes  from  the  same  root  and  means  "  to  educate,"  to  bring  or 
train  up.  In  this  sense  the  teacher  is  also  a  nurse,  and  the 
nurse  a  teacher.  The  present  movement  for  the  conservation  of 
the  material  resources  of  the  country  is  essentially  a  "  nursing  " 
measure,  just  as  the  whole  modern  movement  in  preventive  medi- 
cine has  for  its  object  the  "  nursing  "  of  the  human  resources — 
the  flesh  and  blood  wealth  of  the  nation. 

To  co-operate  in  some  effective  way  with  all  the  forces  which 
are  working  to  promote  the  health  of  the  people,  and  to  effect  the 
relief  of  suffering,  is  the  aim  of  the  nursing  profession.  The 
medical  profession  approaches  this  problem  from  one  point  of 
view  and  the  nursing  profession  from  a  slightly  different  angle; 
for,  although  she  works  under  medical  direction,  the  trained 
nurse  has  a  field  which  is  distinctively  her  own. 

For  the  boundaries  of  that  field  we  can  go  to  no  better  an 
authority  than  Florence  Nightingale,  distinguished  not  only  as 
nurse  and  philanthropist,  but  as  sanitarian  and  public  teacher  of 
international  fame.  She  says :  "  I  take  the  word  '  nursing  '  for 
want  of  a  better.  It  has  been  limited  to  signify  little  more  than 
the  administration  of  medicines,  and  the  application  of  poultices. 
It  ought  to  signify  the  proper  use  of  fresh  air,  light,  warmth, 
cleanHness,  quiet,  and  the  proper  selection  and  administration 
of  diet — all  at  the  least  expense  of  vital  power  to  the  patient." 
"  The  very  elements  of  good  nursing  are  as  little  understood 
for  the  well  as  for  the  sick.  The  same  laws  of  health  or  of  nurs- 
ing (for  they  are  in  reality  the  same)  obtain  among  the  well  as 
among  the  sick."  "  Health-Nursing "  she  calls  it,  as  distin- 
guished from  "  Sick-Nursing."  "  Both  kinds  of  nursing  are  to 
put  us  in  the  best  possible  conditions  for  nature  to  restore  or  to 
preserve  health,  or  to  cure  disease  or  injury.  Upon  nursing 
proper,  under  scientific  heads,  physicians  or  surgeons  must  de- 
pend partly,  perhaps  mainly,  whether  nature  succeeds  or  fails  in 
her  attempts  to  cure  by  sickness." 

This  definition  of  nursing  is  significant  in  that  it  greatly  en- 
larges and  dignifies  the  sphere  of  the  nurse,  and  renders  impos- 
sible the  old  illusion  that  "  any  ordinarily  sensible  person  can  be 
a  nurse."  Her  work  is  to  be  preventive  and  constructive,  as 
well  as  curative  and  remedial.     Florence  Nightingale  clearly  an- 


1 89]  Problems  of  Nursing  Education  13 

ticipated  the  great  modern  movement  in  preventive  medicine,  and 
she  also  reahzed  that  the  nurse  must  be  more  than  a  worker, — 
she  must  be  a  teacher  as  well;  she  must  not  only  tend  the  sick 
and  suffering,  but  she  must  so  inspire  and  instruct  those  who 
are  ignorant  or  careless  that  drugs  and  treatment  will  be  ren- 
dered more  and  more  unnecessary.  She  must  be  a  "  Missioner 
of  Health." 

There  need  be  no  discussion  here  as  to  whether  nursing  is  a 
calling,  a  vocation,  a  profession,  a  science  or  an  art.  Judged  by 
Professor  Suzzallo's  three  standards  of  professional  attainment — 
the  leadership  of  men,  social  servantship,  the  mastership  of  crises 
— there  is  no  question  that  the  nurse  of  the  better  type,  like  the 
teacher  or  doctor  or  clergyman  of  the  better  type,  is  fully  deserv- 
ing of  that  title,  in  recognition  of  her  services  to  society.  Flor- 
ence Nightingale,  however,  disclaims  the  title  of  profession,  and 
claims  a  higher.  She  says,  "  Nursing  the  sick  is  an  art,  re- 
quiring an  organized,  practical,  and  scientific  training,  for  nurs- 
ing is  the  skilled  servant  of  medicine,  surgery,  and  hygiene." 
How  does  this  preparation  compare  with  that  which  Professor 
Ruediger  sets  down  for  all  professions? 

1.  Every  profession  is  based  on  a  number  of  pure  sciences  that 
must  be  mastered. 

2.  Every  profession  demands  the  comprehension  of  a  body  of 
professional  theory  in  the  form  of  applied  sciences. 

3.  Every  profession  requires  systematic  training  or  practice 
under  guidance. 

We  need  not  here  discuss  the  qualities  of  the  born  nurse  as 
compared  with  those  of  the  trained  nurse,  or  the  possibility  of 
getting  this  professional  training  indirectly  through  the  activi- 
ties themselves.  That  is  the  natural  way,  and  it  has  produced 
some  excellent  results.  Oliver  Wendell  Holmes,  in  his  essay 
"  Scholastic  and  Bedside  Teaching,"  claims  many  advantages 
for  the  old  apprentice  system  in  medicine,  where  the  student 
followed  the  old  doctor  about  from  house  to  house,  and  was 
directly  initiated  into  the  rules  of  his  craft  as  the  tradesman  learns 
his  trade.  But  such  a  training  is  uncertain,  unsystematic,  and 
unscientific,  and  society,  for  its  own  protection,  has  been  com- 
pelled to  impose  certain  regulations  and  specifications  for  the 
control  of  those  professions  which  involve  the  lives  and  vital 
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interests  of  its  members.  It  seems  to  me  that  nursing  might  be 
included  among  those  occupations  which  are  capable  of  conferring 
the  most  valued  service,  and  at  the  same  time  compromising  life 
by  ignorant  and  unguided  practice.  Though  society  has  not  as 
yet  concerned  itself  deeply  with  the  quality  of  the  training,  it 
has  decided  evidently  that  it  should  be  administered  through  a 
school  of  some  sort,  the  support  and  direction  of  which  it  will- 
ingly leaves  to  the  discretion  of  almost  anyone  who  will  under- 
take the  responsibility. 

A  school  presupposes  a  curriculum.  When  it  has  taken  cen- 
turies to  bring  about  anything  like  uniformity  and  efficiency  in 
the  elementary-school  and  high-school  curriculum,  it  is  not  sur- 
prising that  in  fifty  years  an  ideal  course  of  study  for  the  edu- 
cation of  nurses,  has  not  yet  been  developed.  With  instruction 
largely  gratuitous  and  with  the  urgent  necessity  of  working 
always  in  conformity  with  the  needs  of  the  hospital,  it  is  rather 
remarkable  indeed  that  so  much  has  been  accomplished. 

A  modern  educationalist  says :  "  The  curriculum  being  a 
means  to  an  end,  must  necessarily  vary  as  the  end  varies.  Its 
content  is  determined  by  the  life  and  environment  for  which  it 
is  to  prepare.  For  a  study  to  be  admitted  to  the  curriculum,  it 
must  be  clear  that  it  is  demanded  by  the  aim  which  governs  the 
form  of  education,  and  that  it  can  oflfer  one  or  more  of  the  in- 
trinsic values  mentioned." 

Since  nursing  demands  a  knowledge  of  not  only  the  principles 
which  guide  and  control  practical  work,  but  also  skill  and  facility 
in  application,  the  course  of  study  may  be  considered  under  the 
two  main  headings  of  Theory,  and  Practical  or  Laboratory  Work. 

Under  Theory,  there  are  four  classes  of  studies  which  a  nurse 
should  master  in  order  to  adjust  herself  completely  to  her  pro- 
fessional environment:  These  may  be  summarized  as  those 
which  deal  with  normal  conditions,  abnormal  conditions,  methods 
and  agencies,  and  professional  principles. 

I.  Normal  Conditions. — She  must  understand  the  organism 
with  which  she  works,  and,  in  Florence  Nightingale's  words, 
should  know  "  how  to  keep  the  health  mechanism  prescribed  to 
her  in  gear."    This  means  a  knowledge  of : 

(a)  The  structure  of  the  body — Anatomy. 

(b)  The  functioning  of  the  body — Physiology. 
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(c)  The  care  of  the  body — Hygiene; — and,  since  the  patient 
is  not  a  physical  organism  alone,  but  a  thinking,  feeling,  and  will- 
ing being,  and  since  the  mental  and  physical  are  so  closely  related 
and  so  dependent  on  one  another,  she  should  also  understand : 

(d)  The  general  structure,  functioning,  and  hygiene  of  the 
mind,  which  would  be  included  in  a  study  of  Elementary  Psy- 
chology. 

2.  Abnormal  Conditions. — She  should  know  the  cause  and  the 
principal  manifestations  of  disease.  This  ought  to  include  the 
social  as  well  as  the  physical  causes  which  our  great  sanitarian 
has  epitomized  as  dirt,  drink,  diet,  damp,  draughts,  and  drains. 
Certainly,  unless  one  takes  into  consideration  economic  and  in- 
dustrial conditions,  the  effects  of  bad  housing,  of  overwork,  of 
pernicious  social  habits,  etc.,  one  may  be  very  far  astray  in  any 
attempt  at  curing  the  physical  condition  which  is,  after  all,  more 
often  a  symptom  of  social  conditions,  than  a  disease.  Such  sub- 
jects would  include : 

(a)  Bacteriology — dealing  with  the  characteristics,  habits,  and 
action  of  the  important  pathogenic  bacteria,  the  role  of  bacteria 
in  the  common  processes  of  life,  disinfection,  the  protection  of 
the  public  health,  etc. 

(b)  Pathology. 

(i)  General — including  a  study  of  the  symptoms  and  the 
principal  indications  of  diseased  conditions. 

(2)  Special— dealing  with  the  special  symptoms  and  main 
features  of  development,  in  the  most  common  dis- 
eases— infectious  and  surgical,  diseases  of  children, 
etc. 

(c)  Elementary  Sociology  and  Social  Economy. 

3.  Methods  and  Agencies. — The  nurse  must  also  be  ac- 
quainted with  all  the  agencies  employed  and  the  technique  re- 
quired, to  aid  in  the  restoration  of  health  and  in  the  relief  of 
suffering.  Florence  Nightingale  says :  "  Training  is  to  teach 
the  nurse  to  help  the  patient  to  live.  The  physician  prescribes 
for  supplying  the  vital  force,  but  the  nurse  supplies  it."  "  Train- 
ing is  to  teach  the  nurse  how  to  handle  the  agencies  within  our  con- 
trol, to  restore  health  and  life  in  strict,  intelligent  obedience  to 
the  physicians'  or  surgeons'  power  and  knowledge."  The  agen- 
cies which  are  controlled  by  the  nurse,  and  those  which  are  still 
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retained  by  the  medical  practitioner,  vary  in  different  localities, 
and  are  constantly  changing.  Not  many  years  ago  the  physician 
held  himself  responsible  for  administering  all  hypodermics.  Now 
the  nurse  in  our  modern  hospital  is  expected  to  administer  nearly 
all  routine  treatments,  besides  taking  blood  pressure,  doing  sur- 
gical dressings,  and  many  other  forms  of  specialized  treatment. 
In  some  of  our  hospitals  the  administration  of  anaesthetics  has 
been  given  over  completely  to  specially  trained  nurses,  while  in 
others  the  pupils  are  trained  to  give  electrical,  X-ray,  Finsen 
light  treatments,  etc.,  under  general  medical  supervision.  This 
extension  of  the  nurses'  province  has  not  usually  come  about 
through  any  demand  on  her  part.  Indeed,  resistance  to  such 
added  duties  and  responsibilities  has  frequently  come  from  the 
nursing  staff,  while  the  pressure  has  been  exerted  from  the  side 
of  the  staff  of  physicians,  who  have  been  glad  to  relieve  them- 
selves of  certain  routine  duties.  The  studies  in  this  field  of  train- 
ing, then,  will  vary  widely,  and  while  she  may  not  need  to  go 
deeply  into  all  of  these  processes,  the  really  efficient  nurse  must 
have  an  intelligent  comprehension  of  what  is  being  done,  so  that 
she  may  properly  assist  the  physician,  observe  and  interpret  symp- 
toms, and  know  what  to  do  in  emergencies. 

The  subjects  may  be  classified  roughly  into  the  following: 

(a)  Nursing: 

( 1 )  General,  consisting  in  the  every-day  care  of  the  patient, 

including  the  regulation  of  environment,  baths,  medi- 
cations, general  treatments,  reports  and  records,  etc. 

(2)  Special,  dealing  with  those  procedures  which  are  used 

and  the  special  conditions  which  are  to  be  met  in 
caring  for  patients  suffering  from  infectious  diseases, 
skin  diseases,  surgical  diseases,  etc.  The  latter  will 
include  surgical  technique  and  bandaging.  The  dis- 
eases of  children  will  require  special  consideration, 
as  will  also  gynaecological  and  obstetrical  nursing 
methods. 

(b)  Dietetics:  This  is  a  subject  which  should  receive  a  great 
deal  more  attention  than  it  does  in  most  training  schools.  It 
includes  a  knowledge  of  the  principles  of  nutrition,  both  in  nor- 
mal and  abnormal  conditions,  as  well  as  methods  of  practical 
cookery  and  service. 
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(c)  Massage:  Not  the  extensive  training  of  the  professional 
masseuse,  but  a  fair  mastery  of  the  ordinary  movements  and 
manipulations,  and  the  principles  underlying  them, 

(d)  Materia  Medica  and  Therapeutics:  We  might  include 
under  this  heading  not  only  the  treatment  by  drugs,  but  the  vari- 
ous forms  of  treatment  by  means  of  mechanical  appliances, 
electricity,  X-ray,  baths,  etc.,  which  have  of  late  tended  to 
modify  the  excessive  use  of  drugs.  I  hesitate  to  use  the  term, 
mental  therapeutics,  as  indicating  a  field  which  is  as  yet  almost 
untouched  even  by  the  practitioners  of  medicine ;  but  such  emi- 
nent authorities  as  Dr.  Barker  and  Dr.  Weir  Mitchell  believe 
that  in  nervous  and  mental  cases  the  nurse  must  be  the  intelligent 
co-operator  with  the  physician,  in  adjusting  the  mental  as  well 
as  the  physical  influences  and  environment  which  affect  the 
patient.  The  study  of  occupations  and  amusement  for  conva- 
lescents and  for  nervous  patients  may  be  included  under 
therapeutic  measures. 

4.  Lastly,  there  is  a  body  of  purely  professional  knowledge, 
which  she  must  learn  directly  or  indirectly,  if  she  is  to  have  the 
right  perspective  in  her  work  and  realize  fully  her  relations  to 
those  about  her: 

(a)  The  History  of  Nursing,  which  deals  with  the  origin  and  de- 
velopment of  the  profession  in  our  own  and  other  countries,  and 
the  various  lines  of  activity  which  it  presents  at  the  present 
time. 

(b)  The  Ethics  of  Nursing,  which  treats  of  the  principles 
which  underlie  professional  conduct,  relations  to  patients,  phy- 
sicians, and  other  nurses,  the  etiquette  of  professional  practice, 
etc.  Such  discussions  will  consider  also  the  varied  problems 
which  will  meet  the  students  in  the  different  phases  of  nursing 
activity  outside  of  hospital  and  training  school. 

The  question  of  special  and  thorough  preparation  for  execu- 
tive work  as  superintendents  of  hospitals  or  training  schools,  for 
teaching  in  training  schools,  or  for  district  nursing,  school  nurs- 
ing, etc.,  can  scarcely  be  handled  by  the  school  in  its  regular 
course.  The  course  of  post-graduate  work  in  Teachers  College 
is  designed  to  meet  such  a  need. 

This  four-fold  division  will,  I  think,  cover  most  of  the  theory 
which  would  be  necessary  in  a  general  training.    There  are,  how- 
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ever,  certain  subjects  which  are  almost  indispensable  in  leading 
up  to  or  preparing  for  these  others.  A  certain  proficiency  in 
English,  Arithmetic,  Housewifery,  including  a  knowledge  of 
common  cleaning  processes  and  household  sanitation,  may  well  be 
taken  for  granted,  as  they  are  required  in  almost  any  standard  for 
entrance.  Chemistry,  however,  is  not  generally  so  required,  and 
is,  indeed,  not  often  represented  in  the  course  of  study.  It  be- 
comes more  and  more  apparent  that  no  accurate  or  even  intelli- 
gent knowledge  of  Materia  Medica,  or  Dietetics,  or  Physiology 
is  possible  without  some  elementary  knowledge  of  Chemistry. 
I  should  like  to  add  Physics  also  as  an  essential  preparatory 
subject.  Students  of  Domestic  Science,  who  are  preparing  to 
teach  children  in  the  public  schools,  are  required  to  have  a  most 
thorough  preparation  in  these  subjects,  and  they  seem  even  more 
important  in  the  preparation  of  the  nurse. 

The  practical  or  laboratory  work  stands  in  no  danger  of  being 
neglected  in  the  nursing  curriculum  of  even  the  most  advanced 
schools.  While  the  greatest  objections  made  to  the  modern  sys- 
tem of  education  in  the  public  schools  is  on  the  ground  of  its 
artificiality,  its  theoretical  and  bookish  character,  the  whole  ten- 
dency in  nursing  education  has  been  rather  toward  the  opposite 
extreme.  There  is  no  doubt  that  these  two  phases  must  be  very 
closely  associated  in  any  efficient  scheme  of  education.  "  It  is 
now  beginning  to  be  seen  that  all  theory  exists  for  the  sake  of 
practice,  without  which  it  is  empty,  and  that  practice  without 
theory  is  relatively  blind  and  untrustworthy."  This  practical 
work  must  be  just  as  carefully  apportioned  as  the  theory,  the 
student  passing  in  succession  through  the  various  departments 
of  fhe  hospital,  getting  some  acquaintance  with  all  the  dif- 
ferent kinds  of  disease,  and  acquiring  skill  in  administering  the 
appropriate  treatments.  The  class  of  patients  also  is  most  impor- 
tant, and,  for  these  reasons,  no  special  kind  of  hospital — Charity 
or  Private,  Insane  or  Infectious,  Women's  or  Children's — can 
give  a  thoroughly  comprehensive  and  balanced  training.  It  is 
beginning  to  be  admitted  that  it  takes  six  months  at  least  for 
the  most  adept  nurse  of  adults  to  adapt  herself  to  the  care  of 
children. 

I  have  indicated,  then,  in  this  very  general  way,  the  subjects 
which  must  be  represented  in  the  curriculum.  It  would  be  im- 
possible here  to  go  over  each  subject,  justifying  its  selection  on 
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the  basis  of  certain  intrinsic  values  which  it  contributes.  And 
yet  that  is  what  should  be  done  in  any  self-respecting  curriculum. 
I  can  imagine  the  struggle  which  an  ambitious  superintendent 
might  have  in  presenting  any  such  curriculum  to  the  average 
board  of  directors — be  they  physicians  or  laymen.  She  would 
probably  have  to  fight  every  step  of  the  way  on  the  basis  of 
practical  values  alone.  And  yet,  if  anyone  of  them  were  asked 
to  name  the  qualifications  of  a  good  nurse,  it  would  be  culture, 
refinement,  serviceableness,  common  sense,  adaptability,  the 
power  to  put  herself  in  another's  place,  which  we  might  call 
social  sympathy,  self-control,  strength — mental  and  moral  as  well 
as  physical — these  are  the  things  they  would  think  of  first  of  all. 
These  are  supposed  to  come  ready-made — the  tricks  of  the  trade, 
and  the  little  bit  of  professional  Hugo  which  will  enable  her  to 
understand  orders,— is  all  the  curriculum  is  supposed  to  teach. 
No  intelligent,  interested,  thinking  woman  is  going  to  be  satis- 
fied with  that  thin  diet.  She  will  naturally  proceed  to  forage  for 
herself  to  satisfy  that  intensely  human  craving  or  curiosity  to 
know  the  "  why  "  of  things  and  to  dip  a  little  deeper  into  those 
wonderful  secrets  of  life,  which  unfold  themselves  so  slowly  to 
the  uninitiated.  It  is  not  strange  that  she  sometimes  gets  beyond 
her  depth,  or  jumps  at  unwarranted  conclusions,  bringing  down 
upon  herself  the  just  criticism  that  she  is  badly  trained  (I  don't 
know  why  our  critics  should  always  say  "  over-trained  ").  With- 
out time  for  some  systematic  and  careful  mastery  of  the  prin- 
ciples of  their  work,  Florence  Nightingale  says,  "Average  nurse- 
probationers  degenerate  into  conceited  ward-drudges ;  they  potter 
and  cobble  out  their  years  about  the  patients,  and  make  not  much 
progress  in  real  nursing."  A  little  knowledge  badly  digested, 
and  unintelligently  directed — is  a  dangerous  thing — but  a  starva- 
tion diet  is  not  the  rational  remedy. 

I  realize  that  this  shallow  philosophy  in  regard  to  the  usefulness 
of  theory  pervades  many  other  educational  institutions  besides 
those  for  the  training  of  nurses.  But  a  broader,  more  rational 
conception  of  vocational  education  is  on  the  way.  Dr.  Dewey  says  : 
"  I  have  already  referred  to  the  fact  that  we  are  living  in  a 
period  of  applied  science.  What  this  means  for  the  present  pur- 
poses is  that  the  professions,  the  practical  occupations  of  men, 
are  becoming  lees  and  less  empirical  routines,  or  technical  facili- 
ties   acquired    through    unintelligent    apprenticeship.      They    are 
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more  and  more  infused  with  reason,  more  and  more  illuminated 
by  the  spirit  of  inquiry  and  reason.  They  are  dependent  upon 
science." 

There  is  little  doubt  of  the  ultimate  acceptance  of  the  scientific 
subjects  on  the  ground  of  their  utilitarian  value.  "  To  prin- 
ciples sooner  or  later  the  subtlest  craftsman  has  to  bow  his  head 
or  be  left  behind."  But,  fortunately,  there  are  other  values,  to  be 
derived  from  the  study  of  Physiology,  Hygiene,  Bacteriology,  etc. 
Since  the  days  of  Herbert  Spencer  we  have  learned  that  the 
study  of  science  may  be  as  broadly  liberalizing  and  cultural  as 
the  study  of  Greek  and  Latin,  and  can  boast  as  fine  a  mental  dis- 
cipline as  any  of  the  classical  studies.  The  vocational  side  of 
the  training  certainly  cannot  be  neglected  in  any  estimate  of 
values.  We  are  just  beginning  to  realize  the  educational  possi- 
bilities of  even  the  most  commonplace  activities.  I  need  not 
quote  Dr.  Dewey  in  this  connection  or  the  emphatic  utterances 
of  such  modern  educationalists  as  President  Butler,  President 
Eliot  of  Harvard,  and  Dean  Russell  of  Teachers  College,  in 
favor  of  the  introduction  of  industrial  activities  in  the  school, — 
not  so  much  for  their  practical  value  as  for  their  socializing  and 
moralizing  values.  "  There  can  be  no  adequate  sense  of  duty, 
of  responsibility,  of  freedom,  without  participation  in  real  ac- 
tivities " ;  and  when  these  activities  are  directed  in  the  most 
definite  and  vital  way  in  the  channels  of  human  service,  the 
social  and  moral  values  must  be  greatly  increased. 

Psychologically,  too,  we  are  learning  that  the  expressive  ac- 
tivities are  so  intimately  related  with  the  impressive,  that  either 
alone  is  incomplete.  It  is  true  as  William  James  says,  "  that  we 
cannot  really  know  a  thing  till  we  do  it,  or  live  it  out  in  some 
way."  James  Russell  Lowell  says :  "  Practical  application  is  the 
only  mordant  which  will  set  things  in  the  memory.  Study  with- 
out it  is  gymnastics  and  not  work,  which  alone  will  get  intellectual 
bread." 

Dr.  Brown,  Commissioner  of  Education,  in  a  recent  address 
given  at  Teachers  College,  commented  upon  the  exceptional  op- 
portunity for  this  welding  of  theory  and  experience,  which  is 
found  in  the  nurse's  training.  In  no  college  or  normal  school  can 
the  test  of  instruction  be  made  so  speedily  and  so  completely  and 
in  few  occupations  are  the  results  more  evident  and  more  strik- 
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ing.  Indeed,  the  actual  teaching  at  the  bedside,  where  instruction 
and  apphcation  go  hand  in  hand,  is  really  ideal  from  the  teach- 
ing standpoint.  Furthermore,  no  situation  could  provide  a 
stronger  stimulation  of  vital  interest,  or  more  impelling  motives 
for  good  work,  than  are  found  in  this  wonderful  laboratory  of 
the  hospital  ward.  Given  only  the  time,  the  proper  direction 
and  the  materials  to  work  with,  its  educational  possibilities  are 
almost  limitless. 

In  a  very  interesting  little  treatise  by  Professor  Allbutt  of 
Cambridge  on  the  "  Historical  Relations  of  Medicine  and  Sur- 
gery," he  states  that  the  field  of  medicine  originally  included  both 
these  branches  of  the  healing  art,  but  gradually  the  study  of  medi- 
cine became  theoretical  and  visionary.  Led  by  their  false  pride 
and  conceit,  the  practitioners  of  the  Early  and  Middle  Ages,  scorn- 
ing the  services  of  their  hands,  "  cut  themselves  off  at  once  from 
their  most  potent  means  of  treatment — the  inductive  method — 
their  laboratory  practise — the  cooperation  of  the  subtlest  machine 
in  the  world,  the  human  hand."  "  Cut  off  from  the  life-giving 
earth,  being  filled  with  husks  and  dust,  they  became  themselves 
stark  and  fantastic."  It  was  only  with  the  rise  of  the  despised 
barber-surgeons  and  their  crude  methods  of  investigation  and  ex- 
periment, that  there  began  to  appear  those  illuminating  dis- 
coveries which  have  revolutionized  the  field  of  modern  medicine. 
So  Dr.  Allbutt  urges,  "  We  have  always  been  prone,  and  not  in 
universities  only  or  chiefly,  to  forget,  that  the  temple  of  educa- 
tion cannot  be  built  without  hands." 

Nor  yet  without  eyes  and  ears.  The  power  of  scientific  obser- 
vation is  another  valuable  educational  product  of  the  right  kind 
®f  nursing  training.  It  is  not  general  observation  that  is  needed, 
— it  must  be  direct,  exact,  rational,  selective,  centered  on  the 
work  in  hand.  It  requires  a  trained  judgment  to  tell  just  those 
things  which  are  significant,  and  to  omit  the  thousand  and  one 
irrelevant  details  about  a  patient's  condition.  The  nurse  is  a 
collector  of  data  for  the  physician.  Mainly  on  her  recorded  ob- 
servations, he  must  base  his  conclusions  and  vary  his  treatment. 
In  district  nursing  and  school  nursing,  she  is  thrown  more  on 
her  own  resources,  and  must  make  her  own  generalizations  and 
deductions,  referring  only  unusual  cases  to  the  physician-in- 
charge.     There  are  always  emergencies  in  every  nurse's  experi- 
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ence  where  she  must  observe,  discriminate,  decide,  and  act, 
quickly  and  intelHgently,  if  she  is  to  save  life.  It  is  absolutely 
essential  that  she  should  be  a  good  observer,  trained  in  the  form- 
ing of  rational  judgments.  Whether  you  choose  to  call  this  com- 
mon sense,  or  the  scientific  method,  it  must  be  acquired  by  well- 
directed  and  systematized  study  and  practice,  just  as  skill  in  the 
technique  of  nursing  must  be  acquired,  not  by  any  hit-or-miss 
method,  but  through  the  control  of  ideas  and  ideals,  enforced  by 
long  practice,  till  right  habits  are  formed. 

Apart  from  the  social  and  moral  broadening  which  comes  from 
the  direct  and  constant  contact  with  great  numbers  of  human 
beings — stripped  of  all  veneer  and  facing  so  often  the  crises  and 
tragedies  of  life — there  is  the  training  in  self-control  which  is 
nowhere  more  necessary  than  here.  That  it  may,  and  does,  some- 
times develop  into  a  kind  of  stoicism  which  may  be  interpreted  as 
heartlessness  or  indifference,  is  due  probably  to  an  over-schooling 
of  the  emotional  nature,  rather  than  to  any  inherent  lack  of  sym- 
pathy. But  here  again  the  dangers  are  so  grave  that  these  things 
must  be  left  to  no  chance  direction,  they  must  be  a  part  of  the 
whole  educational  scheme.  Not  only  must  the  nurse  exercise 
self-control  herself,  but  one  of  her  greatest  functions  in  this 
neurasthenic  age  should  be  that  of  directing  her  patients  in  habits 
of  self-control  and  the  rational  regulation  of  life. 

In  speaking  of  the  values  of  the  practical  work  in  the  wards 
of  the  hospital,  there  is  an  additional  element  which  is  peculiar 
in  this  kind  of  training — a  legacy  which  has  been  left  us  from 
our  birth  in  a  barracks,  and  our  close  association  with  military 
life.  This  is  the  military  form  of  discipline — the  "  theirs-not- 
to-reason-why,  theirs-not-to-make-reply,  theirs-but-to-do-or-die  " 
spirit — which  has  been  much  criticized  by  outsiders,  and  much 
resented  often  by  the  insiders,  but  which  has  proved  fairly  effec- 
tive, nevertheless,  in  forming  serviceable  habits  which  work 
almost  automatically,  in  securing  instant  obedience  to  commands, 
and  unquestioning  regard  for  authority.  In  those  crises  where 
disobedience  or  delay  or  insubordination  mean  so  much,  there  is 
no  time  for  consulting  individual  preferences  or  peculiarities,  or 
waiting  for  initiative  to  work.  Something  has  to  be  done  and 
done  quickly,  and  it  is  a  case  of  following  orders  to  the  letter. 
There  is  no  doubt  that  this  system  may  and  does  tend  to  produce 
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a  mechanical  kind  of  service,  that  it  tends  to  undermine  indi- 
vidual responsibility  and  initiative,  which,  after  all,  are  qualities 
that  are  very  greatly  at  a  premium  in  this  profession.  Florence 
Nightingale  has  always  been  a  staunch  believer  in  the  moral  and 
practical  benefits  of  this  soldier-like  discipline,  but  she  would  not 
have  it  automatic  or  irrational.  "  Training  has  to  make  the  nurse 
not  servile,  but  loyal  to  medical  orders  and  authorities.  True 
loyalty  to  orders  cannot  be  without  the  independent  sense  or 
energy  of  responsibility  which  alone  secures  real  trustworthiness." 
Such  a  system  transplanted  into  a  democratic  soil  cannot  hope  to 
persist  unchanged,  and  even  now  the  movement  for  self-govern- 
ment is  being  very  tentatively  introduced  in  some  schools.  The 
results  will  be  interesting.  There  is  no  doubt  that  much  would 
be  gained  by  throwing  more  responsibility  on  the  student  her- 
self, but  the  more  conservative  feel  that  one  of  the  strongest 
elements  in  the  training  would  be  undermined  by  the  breaking 
down  of  these  old  traditions  of  government. 

This  discussion  of  discipline  leads  us  into  the  field  of  adminis- 
tration and  method.  Having  determined  what  is  to  be  taught, 
the  whole  question  of  the  arrangement  of  studies,  the  proportion 
of  time  which  is  to  be  spent  on  theory  and  practice,  the  angle 
or  point  of  view  from  which  they  are  to  be  approached,  the 
amount  of  work  which  is  to  be  covered  in  each  subject, — all  these 
problems  come  up  for  solution. 

It  is  plain  to  be  seen  that  if  we  attack  the  subject  of  Anatomy, 
for  instance,  from  the  standpoint  of  the  student  of  medicine,  we 
might  as  well  enter  for  a  five-year  course  and  a  degree  of  M.  D. 
at  once.  Here  is  a.  place  for  the  setting  up  of  specific  aims,  and 
a  very  careful  selective  process  on  the  basis  of  relevancy  to  the 
work  in  hand.  Nursing  is  not  surgery — it  is  not  prescribing — 
nor  is  it  diagnosis — except  so  far  as  the  careful  observation  and 
recording  of  symptoms  aid  in  diagnosis.  Attractive  though  they 
may  be,  any  lengthy  excursions  into  these  more  highly  specialized 
and  technical  fields  may  be  an  actual  injury  to  the  student,  be- 
cause it  diverts  her  attention  from  the  real  problems  which  she 
must  meet  and  master.  Much  judicious  sifting  will  be  required, 
so  that  the  curriculum  will  remain  true  to  its  aim — so  that  it  will 
retain  only  those  facts,  principles  and  activities,  which  will  en- 
able the  pupil  to  comprehend  fully,  and  execute  skillfully  those 
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duties  which  are  demanded  by  a  liberal  interpretation  of  "  nurs- 
ing." In  this  way  we  will  surely  meet  most  of  the  objections 
raised  against  the  "  over-training "  of  nurses,  and  at  the  same 
time  satisfy  the  very  legitimate  demands  of  intelligent  students. 
The  order  in  which  the  subjects  should  come  according  to 
iirst,  second,  or  third  year,  brings  up  at  once  the  problems  of  or- 
ganization and  of  entrance  requirements.  There  is  no  doubt  that 
the  preparatory  subjects,  such  as  Chemistry,  Physiology,  Do- 
mestic Science,  etc.,  might,  with  great  advantage,  precede  the 
actual  professional  course.  But  a  full  high-school  course  is  not 
yet  demanded  by  most  schools  for  entrance,  and  all  high  schools 
do  not  teach  these  subjects.  Some  schools  make  special  subjects 
prerequisite;  others  establish  a  preparatory  course  of  three  to 
six  months'  duration,  in  which  the  students  are  supposed  to  get 
a  theoretical  foundation  for  the  first  duties  of  the  ward.  The  ques- 
tion is,  whether  or  not  the  hospital  should  or  could  take  over  this 
purely  preparatory  training,  which  entails  considerable  expense 
in  the  way  of  teaching  and  equipment.  To  be  perfectly  fair,  its 
functions  are  not  primarily  educational.  A  central  preparatory 
school  has  been  spoken  of,  and  again  the  university  has,  in  one 
or  two  rare  instances,  taken  over  this  work  of  preliminary  train- 
ing. In  one  university — that  of  Minnesota — the  students  not  only 
enter,  but  graduate  from,  the  university,  getting  their  practical 
work  in  the  university  hospital,  and  taking  all  their  lectures  under 
university  supervision.  This  is  Dr.  Dewey's  conception  of  the 
function  of  the  university.  "  Society  needs  the  junction  of  that 
expert  knowledge  and  skilled  discipline  which  the  college  alone 
can  supply,  and  the  services  of  the  professions,  the  businesses  of 
life ;  and  the  business  of  the  university  is  coming  to  be  more  and 
more  the  supplying  of  that  specific  knowledge  and  that  specific 
training  which  shall  fit  the  individual  for  his  calling  in  life." 
Professor  Allbutt,  in  a  little  book  on  "  Professional  Education," 
expresses  the  same  idea.  "  We  need  sorely  the  elevation,  the 
breadth,  the  disinterestedness,  the  imagination  which  universities 
create  and  maintain ;  but  in  universities  we  need  bridges  in  every 
parish  between  the  provinces  of  craft  and  thought.  Our  purpose 
must  be  to  obtain  the  blend  of  craft  and  thought  which  on  the 
one  hand  delivers  us  from  a  creeping  empiricism,  on  the  other 
from  exorbitant   ratiocinations."     We   are   looking   forward   to 
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the  time  when  there  will  be  endowed  schools  of  nursing,  just  as 
there  are  endowed  schools  of  medicine  and  law  and  engineering 
and  teaching,  where  the  fundamental  sciences  will  be  taught  at 
the  proper  time  and  in  the  proper  way,  and  where  theory  and 
practice  will  be  more  evenly  proportioned,  beyond  control  of 
the  commercial  considerations  which  must  govern  the  present 
arrangement. 

In  a  recent  study  of  conditions  in  about  160  training  schools, 
the  average  working  day  of  the  pupil  nurse  was  found  to  be 
10^  hours.  I  think  it  safe  to  say  that  the  minimum  of  working 
hours  in  most  of  these  hospitals  would  be  60  hours  per  week, 
while  the  average  time  spent  in  the  class-room  might  be  2  hours 
per  week,  and  this  probably  deducted  from  the  little  margin  of 
time  which  the  pupil  had  off  duty,  A  very  few  schools  have 
been  able  to  introduce  the  8-hour  system,  and  many  are  struggling 
to  do  away  with  the  evening  classes.  But  this  ratio  of  theory 
to  practice  is  exceptional,  even  in  apprentice  schools  which  pre- 
pare men  for  the  trades.  In  courses  of  civil  engineering,  I 
believe,  the  proportion  of  class  work  and  shopwork  is  approxi- 
mately equal.  Conditions  in  hospitals  certainly  require  special 
consideration,  but  surely  some  arrangement  might  be  made  which 
would  be  fair  to  the  institution,  without  injustice  to  the  student. 

The  total  length  of  the  course  is  also  a  mooted  question. 
While  three  years  is  the  rule  in  America,  some  schools  ask  only 
two  years ;  some  in  England,  four.  What  should  determine  the 
length  of  training? 

Again,  who  is  to  do  the  teaching?  Heretofore,  most  of  the 
teaching  has  been  done  by  medical  men — a  purely  voluntary 
service,  performed  often  at  much  sacrifice  to  themselves.  Some 
of  it  has  been  good  and  some  has  been  poor.  Where  the  service 
is  voluntary,  there  is  no  control  over  the  regularity  or  the  char- 
acter of  the  instruction.  Again,  the  physician  is  apt  to  approach 
the  subject  from  his  own  point  of  view,  and  often  ranges  far  afield 
or  deals  in  technicalities  which  are  quite  unnecessary  from  the 
nursing  standpoint.  His  thorough  scientific  training,  however, 
and  his  authoritative  knowledge  of  disease,  make  his  services  as 
lecturer  and  teacher  essential  and  invaluable.  Such  an  instructor 
should  be  selected  with  reference,  not  only  to  his  ability,  but  to 
his  sympathetic  attitude  toward,  and  his  comprehension  of,  the 
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problems  of  nursing  education.  He  should  also  receive  adequate 
remuneration  for  his  services.  The  same  principles  should  hold 
in  the  appointment  of  other  instructors — the  trained  dietitian, 
the  masseuse,  and  others  who  teach  the  different  specialties.  For 
the  general  teaching,  both  practical  and  theoretical,  the  main  de- 
pendence must  be  on  specially  trained  women  from  the  nursing 
ranks. 

I  have  not  been  able  to  touch  upon  the  qualifications  and  char- 
acter of  the  student  who  is  to  be  taught,  or  the  methods  of 
instruction.  It  will  be  very  evident  that  the  same  methods  can- 
not be  used  with  high-school  pupils  and  with  mature  young 
women,  many  of  whom  have  been  some  years  out  of  school,  many 
who  have  had  a  rather  irregular  schooling,  and  all  of  whom  are 
struggling  against  the  physical  handicap  of  a  10-  to  12-hour  day 
of  the  hardest  kind  of  work  and  mental  strain.  Surely  the  ques- 
tion of  fatigue,  and  its  influence  on  men;tal  work,  is  a  very  per- 
tinent one  here. 

With  all  possible  emphasis  upon  better  methods  of  instruction 
to  aid  the  students  in  getting  better  hold  of  facts,  and  in  getting 
their  facts  more  completely  organized  and  connected  with  the 
experiences  and  duties  of  the  wards,  with  all  regard  for  power, 
for  initiative,  for  efficiency,  we  must  yet  realize  that  the  finer 
things  to  be  attained  are  spiritual  and  moral  standards,  fine  im- 
pulses, high  conceptions  of  duty,  the  spirit  of  intelligent  and 
devoted  service,  "  the  mental  and  moral  fibre  that  can  carry  weight 
and  bear  strain,"  in  the  every-day  duties  of  life. 

It  is  these  rare  qualities  that  all  professional  schools  are  seek- 
ing for  in  their  students,  that  the  world  outside  is  looking  for  in 
teachers,  in  doctors,  in  nurses,  in  social  workers.  There  seem 
scarcely  enough  of  these  rare  spirits  to  go  round,  and  so  we 
hear  a  great  deal  of  criticism  of  individuals  in  all  the  profes- 
sions. A  training  school  cannot  do  everything;  but  with  higher 
entrance  requirements  involving  a  better  selection  of  students, 
an  adequate  and  well-balanced  curriculum,  more  freedom  of  ac- 
tion, and  better  teaching,  the  nursing  schools  of  the  country,  with 
all  they  have  to  ofifer,  ought  to  attract  the  best  and  brightest 
class  of  women,  and  furnish  a  type  of  vocational  training  which 
will  stand  among  the  strongest  and  most  serviceable  of  the  edu- 
cational forces  of  the  community. 


THE  UNIVERSITY  EDUCATION  OF  THE  NURSE* 

By  Richard  Olding  Beard,  M.D. 
Professor  of  Physiology,  University  of  Minnesota 

The  function  of  the  university — and  especially  of  the  State 
university — has  broadened  within  the  history  of  the  present 
generation.  There  are  those  who  think  that  this  increased 
breadth  has  been  gained  at  the  expense  of  decreased  depth,  but 
if  tjiis  is  in  any  wise,  or  in  any  measure,  true,  it  is  merely  a 
fault  of  adjustment — an  accident  of  transition.  It  is  in  no  way 
an  evidence  of  any  error  in  tendency.  It  means  merely  that 
the  stream  of  available  educational  values  is  temporarily  in- 
sufficient to  fill  to  the  full  the  widening  channels  of  human 
need.  New  and  better  sources  of  supply  are  necessary  to  swell 
the  volume  of  our  effective  teaching  force.  It  is  not  alone  the 
matter,  but  the  method  of  study,  which  marks  the  difference 
between  the  shallow  and  the  deep  in  cultural  results. 

In  adjusting  itself  to  the  increasing  complexity  of  human 
society,  in  affording  a  more  varied  means  of  preparation  for 
the  multiplying  avocations  of  modern  life,  in  specializing  train- 
ing for  the  many  forms  of  expert  service  which  the  industrial 
and  professional  systems  of  to-day  involve,  in  answering  to 
the  needs  of  the  progressive  many,  rather  than  the  privileged 
few,  higher  education  should  lose — and  will  lose — none  of  its 
cultural  values.  Those  values  are  simply  extending  themselves 
in  various  directions,  as  through  the  rapidly  greatening  "  ages 
an  increasing  purpose  runs  and  the  thoughts  of  men  are  widened 
with  the  process  of  the  suns." 

The  world  no  longer  believes  that  all  the  wealth  of  human 
culture  is  bound  within  the  covers  of  the  old  literatures;  that 
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all  the  wisdom  of  the  ages  has  been  told  in  the  tongues  of  the 
ancients;  that  the  light  of  human  knowledge  shines  alone  from 
the  funeral  lamps  upon  "  the  tombs  of  the  dead  prophets " ; 
that  all  the  virtues  of  human  learning  are  distilled  from  the  study 
of  the  past. 

It  is  coming  to  be  a  matter  of  quite  general  belief  that  there 
is  a  cultural  influence  in  the  study  of  the  living,  as  well  as  the 
dead  languages ;  that  there  is  intellectual  exercise  in  the  con- 
quest of  the  natural,  as  well  as  of  the  exact  sciences;  that  there 
is  development — and  development  to  fuller  symmetry — in  the 
training  by  technics,  as  in  the  teachings  of  the  classics;  that  a 
larger  mental  horizon  may  be  reached  by  the  opening  up  of  all 
the  avenues  of  sense  than  is  possible  of  attainment  through 
the  employment  of  the  long  distance  and  over-worked  receptors 
of  the  eye  and  ear  alone. 

Educators  have  come — or  are  fast  coming — to  a  recognition 
of  the  fact  that  education  has  two  equally  large  purposes. 
First,  to  secure  the  highest  and  the  essentially  symmetrical 
development  of  the  physical,  mental  and  spiritual  possibilities 
of  the  individual.  This  purpose  is  primar}\  Second,  to  secure 
the  highest  possible  adaptation  of  the  individual  to  the  partic- 
ular purposes  to  which  he  proposes  to  put  his  personal  powers. 
That  purpose  is  ultimate,  but  it  is  simply  an  extension  of,  or  a 
projection  upon  the  first.  It  does  not  delimit  it.  A  cultural 
value  underlies  both  of  these  phases  of  education.  Infinite  as 
the  adaptations  of  the  human  subject  are  and  indefinite  as  is  the 
scope  of  these  educational  possibilities,  at  no  point  do  they 
cease  to  be  developmental  because  they  have  become  purpose- 
fully adaptive. 

Much  difiference  of  opinion  still  obtains  as  to  the  precise 
point  at  which  adaptive  education  should  begin ;  and  there  is  a 
distinct  danger — a  danger  always  imminent  in  the  self-governed 
— ^that  popular  education  may  fall,  as  the  result  of  an  over-urged 
utilitarianism,  into  the  mischief  of  extremes. 

To  abbreviate  the  years  of  distinctively  developmental  training, 
by  the  too  early  introduction  of  adaptive  studies,  is  simply  to 
limit  that  capacity  for  selective  education  upon  which  all  success- 
ful adaptation  depends.  A  pyramid  cannot  safely  be  built  upon 
its  apex.     The  men  and  women  of  high  rank  in  any  callings 
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whether  self-made  or  college  bred,  have  laid  broad  the  foundations 
of  knowledge,  before  they  have  set  their  special  type  of  super- 
structure thereon. 

To  the  public  school,  whether  in  its  primary  or  secondary 
grades,  and  to  the  earlier  years  of  academic  training,  may  still  be 
safely  assigned  the  purely  developmental  duty ;  insisting  only  that 
these  educational  periods  insure  the  symmetrical  development  of 
the  subject.  The  attempt  to  engraft  upon  them  apprenticeships 
in  trade  or  business,  and  to  foreshorten  their  curricula  of  gen- 
eral training,  is  to  encourage  a  community  of  social  dwarfs, 
intellectually  narrow  and  prematurely  apt. 

The  university — and  especially,  again  the  State  University, 
which  is  the  college  of  the  people — should  be  particularly  con- 
cerned in  the  achievement  of  the  ultimate  or  adaptive  purpose  in 
education.  It  should  develop — and  it  is  devoloping — as  many  and. 
as  varied  opportunities  for  the  higher  adaptation  of  the  student 
to  the  place  he  elects  to  fill  in  human  society,  as  its  resources 
will  permit.  It  should  multiply  its  courses  of  special  training 
for  the  major  callings  or  occupations  in  life ;  at  the  same  time 
that  it  should  insist  upon  that  measure  of  preliminary  education 
which  will  insure  the  fitness  of  the  specializer  in  his  chosen 
field. 

It  is — and  should  be — peculiarly  interested  in  providing  for 
the  highest  and  most  selective  training  of  those  who  are  to 
engage  in  the  pursuits  by  which  human  life,  human  development, 
and  human  health  are  conserved.  In  a  word,  it  should  bring 
the  full  emphasis  of  its  nurture  upon  the  value  of  human  life 
itself. 

The  future  teacher,  sanitarian,  physician,  or  nurse  should  be 
among  the  especially  chosen  subjects  of  its  educational  care  and 
culture,  by  virtue  of  the  very  nature  and  purpose  of  the  offices 
they  are  elected  to  fill.  If  the  State  should  regulate  and  control 
the  ultimate  fitness  of  those  who  would  serve  the  public  in  these 
most  important  fields  of  social  service,  it  should  go  back  of  this 
regulation  and  control  and  should  see  to  it,  through  its  highest 
educational  agencies,  that  they  receive  a  suitable  preparation 
for  that  service,  upon  the  effective  performance  of  which  the 
issues  of  human  life  so  directly  depend. 

That  these  life-serving  and  life-«aving  callings  have  been  slow 
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to  receive  the  cultural  care  of  the  State  and  of  its  higher  insti- 
tutions of  learning  in  America,  is  a  reflex,  perhaps,  of  the 
prevailing  low  appreciation  of  the  value  of  that  serving  and  that 
saving,  which  is  again  conditioned  upon  a  low  estimate  of  the 
worth  of  human  life  itself.  In  a  young  civilization,  Nature  sets 
an  example,  which  her  human  children  are  quick  to  follow  in  her 
wonderful  carefulness  of  the  type  and  her  woeful  carelessness  of 
the  individual  form.  Human  life  depreciates  in  value  in  close 
contact  with  the  elemental  forces  which  rule  in  primitive  society 
or  in  pioneer  settlements.  It  is  not  until  human  society  begins  to 
crystallize,  with  the  passage  of  time,  not  until  human  institutions 
begin  to  take  deep  root  in  history,  not  until,  with  the  birth  of  the 
sense  of  the  solidarity  of  the  race,  the  instinct  of  self-preservation 
extends  itself  to  posterity,  that  the  individual  begins  to  be 
accounted  an  economic  unit, — to  be  reckoned  with  as  a  social 
asset,  and  to  be  cultivated  and  preserved. 

The  appreciation  of  material  values,  which  stand  for  the  surn 
of  personal  comfort  and  well-being,  is  of  far  earlier  birth ;  and 
hence  it  is  that  cattle  and  crops  have  come  in  for  a  larger  share  of 
scientific  attention  than  has  yet  been  bestowed  upon  the  develop- 
ment and  preservation  of  the  human  species  ;  hence  it  is  that  bread 
and  meat  are  still  dear  and  that  flesh  and  blood  are  still  cheap ;  that 
a  larger  price  is  paid  for  the  loss  of  a  limb  than  is  paid  for  the 
sacrifice  of  a  life. 

Moreover,  another  influence,  of  identical  origin,  has  served 
to  postpone  the  day,  when,  educationally  speaking,  those  who  are 
concerned  with  the  care  and  conservation  of  human  life,  are 
coming  into  their  own.  It  is  nothing  less  than  the  operation  of 
the  common  law  of  demand  and  supply. 

In  the  rapidly  growing  and  rapidly  spreading  communities  of 
a  new  world,  the  demand  for  these  forms  of  social  service  has 
been  too  urgent  to  permit  of  the  measure  of  fitness  and  the 
opportunity  of  training  which  the  character  of  the  service  should 
insure.  To  the  hungry  for  help, — be  it  the  help  of  the  district 
school  teachers,  the  country  doctor,  or  the  village  nurse, — "half 
a  loaf  has  been  better" — and  but  half  baked  at  that — "than  no 
bread."  This  law  of  demand  and  supply  regulates  the  output 
of  human  service  as  it  does  the  output  of  cotton  goods  or  steel 
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rails.  A  call  for  cheap  dress  fabrics,  on  a  relatively  empty  market, 
means  the  rapid  manufacture  of  shoddy.  A  call  for  school 
teachers,  deficient  in  numbers  for  the  immediate  need,  means  the 
third-class  teacher's  certificate  and  the  short  and  superficial  train- 
ing of  the  normal  school.  A  call  for  ready-made  nurses  or 
doctors, — the  cry  coming  out  of  the  ever  westward  moving  west, 
— has  meant,  in  the  not  remote  past,  the  multiplication  of  short 
term  and  low  standard  medical  colleges  and  training  schools. 
Initial  fitness,  preliminary  education,  thoroughness  of  training 
are  superficially  gauged,  of  necessity,  in  the  face  of  the  urgency 
of  this  need  of  the  community  for  help. 

The  inevitable  consequence  of  brisk  demand  ensues.  Compe- 
tition does  its  disastrous  work  in  the  diminution  of  values.  The 
standards  of  education,  set  by  older  and  established  civilizations, 
are  lowered  and  with  them  falls,  inevitably,  the  standard  of  pro- 
fessional practice. 

Fortunately,  this  condition  of  things,  whether  in  professional 
or  commercial  life,  is  not  for  all  time — but  only  for  a  brief  day ! 
Economic  law,  like  all  natural  laws,  is  compensatory.  In  the 
course  of  events,  the  market  is  fed  to  the  full.  Supply  and  demand 
are  levelled  up  and  too  often  the  over-swung  pendulum  reacts 
toward  over-production.  The  cheap  product  becomes  a  drug  in 
the  market-place.  Then  it  is  that  in  commerce  the  balance  of 
trade  is  restored.  Then  it  is  that,  in  the  should-be  higher  callings, 
the  standards  of  education  are  re-set.  Then  it  is  that  the  oppor- 
tunity presents  itself  to  lift  the  level  of  professional  life  and 
practice  to  a  higher  plane. 

There  are  those  of  us  who  have  worked  and  waited  for,  and, 
at  length,  are  realizing  this  redemption  of  medical  education 
from  the  necessities  and  the  competitions,  the  compromises  and 
the  commercialisms  which  have  beset  it  in  the  past.  And  there 
are  those  of  us  who  believe  that  the  hour  and  the  opportunity 
have  similarly  come  to  raise  the  standards  of  preparation  and 
the  gauge  of  fitness  for  the  nursing  profession  in  America — and 
it  is  this  belief  which  inspires  the  message  which  I  have  been 
asked  to  bring  to  you  to-day. 

The  evolution  of  the  profession  of  nursing  in  this  and  other 
countries  has  been  an  interesting  process.     It  has  not  been  at 
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all  unlike  the  evolution  of  the  profession  of  medicine.  It  has 
been  marked  by  more  or  less  definite  and  significant  and  very 
similar  periods  of  progress. 

The  ministry  of  nursing  is  coeval  with  the  history  of  human 
suffering  and  human  need,  but  not  so  the  calling  of  the  nurse. 
For  many  centuries,  nursing  was  but  a  common  duty  of  domestic 
life,  and  was  often  performed  interchangeably  among  the  house- 
holds of  a  community.  As  the  principle  of  division  of  labor 
gradually  obtained  and  as  selection  became  a  factor  in  society, 
individual  aptitude  determined  the  nurse's  choice  of  her  special 
field,  as  it  did  of  other  avocations  in  life.  Experience  remained 
her  only  teacher,  and  her  function  was  commonly  looked  upon 
as  a  matter  of  instinct  or  inherited  bent.  The  midwife  was  the 
first  recognized  representative  of  her  distinctive  calling ;  and  only 
gradually  did  this  field  of  occupation  widen  to  include  other 
forms  of  nursing.  In  the  isolated  communities  of  the  early  days, 
the  reputation  of  the  nurse  was  strictly  local  and  came  to  her 
as  one  of  the  rewards  of  long  experience.  Like  the  physician  of 
the  pioneer  period,  she  often  exercised  a  large  measure  of  local 
influence  and  authority  in  her  peculiar  sphere.  Not  infrequently 
she  became  his  competitor — and  often  a  very  successful  one — 
within  certain  fields  of  domestic  practice.  Like  him,  again,  in 
that  early  history,  she  was  frequently  the  intellectual  parent  of 
her  professional  offspring,  handing  down  to  other  and  younger 
women  the  knowledge  and  aptness  she  had  herself  acquired. 
She  was  the  only  teacher  of  her  own  trade,  but  she  was  usually 
far  more  jealous  of  her  personal  prerogatives  than  the  old 
preceptor  in  medicine. 

Her  calling,  as  a  distinctive  one,  took  on  a  new  significance 
and  a  new  dignity  in  the  eyes  of  the  world,  with  her  first  entrance, 
probably  in  the  eighteenth  century,  upon  the  field  of  war.  It 
was  not,  however,  until  comparatively  recent  years  that  her  own 
need  of  special  education  was  fairly  realized,  or  that  any  oppor- 
tunity systematically  to  obtain  it  was  found. 

When  that  opportunity  was  finally  secured,  it  was  not  so  much 
the  nurses'  need  of  training,  as  it  was  the  hospital's  need  of 
trained  nurses,  that  led  to  the  organization  of  the  hospital  training 
school;  precisely  as  it  was  the  earlier  popular  demand  for 
doctors  which  underlay  the  creation  of  the  private  medical  college. 
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Only  as  the  public,  through  taxation,  or  through  private  con- 
tribution, has  been  called  upon  to  support  the  hospital,  has  it 
undertaken,  directly  or  indirectly,  to  sustain  the  education  of  the 
nurse.  Ordinarily,  the  nurse  has  been  a  source  of  profit  to  the 
hospital  and  too  often  has  the  training  school  been  exploited 
for  its  benefit.  The  medical  profession,  by  means  of  courses 
of  lectures,  given  at  the  hospitals,  for  the  benefit  of  nurses,  has 
contributed  something  to  the  educational  development  of  these 
institutions. 

An  increase  in  the  number  and  size  of  the  hospitals  has  led 
to  the  multiplication  and  rival  maintenance  of  schools  of  nursing. 
Competition  among  them  has  had  its  helpful  share  in  the  improve- 
ment of  method  and  the  advancement  of  standards  of  training 
school  education. 

In  a  few  instances,  close  association  existing  between  a  college 
or  university  department  of  medicine  and  a  hospital,  with  its 
training  school  for  nurses,  has  done  much  to  stimulate  the  evolu- 
tion of  a  higher  standard  of  teaching  and  training  in  the  latter. 
The  large  endowments  of  certain  hospitals  have  enabled  them  to 
consider  the  interests  of  the  training  school  for  its  own  sake.  The 
Johns  Hopkins  Hospital  has  given  a  conspicuous  example  of  the 
possible  attainment  of  an  advanced  type  of  education  in  candi- 
dates for  the  profession  of  nursing,  and  the  other  institutions  have 
followed  in  her  train  to  excellent  results. 

Nevertheless,  it  has  remained,  and  still  remains,  true,  that  the 
training  schools  for  nurses  remain  private  schools  and,  for  the 
most  part,  mere  hospital  adjuncts ;  that  they  have  no  organic 
relation  with  educational  institutions ;  that  they  exist,  primarily, 
for  the  benefit  of  their  hospital  service;  and  that  no  definite 
standards  of  education  obtain,  to  which  the  schools,  upon  any 
principle  of  association  or  reciprocity,  adhere,  or  by  which  the 
training  or  fitness  of  a  graduate  nurse  may  be  judged. 

Undoubtedly,  the  most  helpful  influence  toward  the  betterment 
of  the  profession  of  nursing  and  towards  the  elevation  of  the 
standards  of  education  for  the  nurse,  has  come  from  the  asso- 
ciations of  graduate  nurses  themselves.  Pending  the  time — and 
may  it  come  soon — when  their  influence  shall  become  sufficiently 
v/ell  organized  and  well  directed,  and  therefore  sufficiently  power- 
ful, to  establish  a  standard  of  minimal  requirements  for  the  train- 
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ing  schools  of  the  country,  they  have  taken  a  very  important 
step  toward  this  end,  in  several  States,  in  securing  laws  to 
regulate  and  control  the  practice  of  nursing,  and  they  have 
thus  acquired  the  opportunity  to  set  certain  standards  of  fitness, 
if  not  for  the  schools,  at  least  for  themselves.  They  have  secured, 
in  the  enactment  of  these  laws,  a  lever  with  which  they  cannot 
fail,  in  time,  to  lift  the  requirements  of  the  schools,  if  that  lever  be 
well  and  wisely  applied.  With  this  evident  purpose  at  present  in- 
spiring the  graduate  nurses  of  the  country,  and  their  associations, 
with  high  ideals  for  themselves  and  for  their  followers  set  before 
their  eyes,  the  time  would  seem  to  be  ripe  for  a  movement  looking 
to  the  determination  of  definite  standards  of  education  in  the 
training  schools  at  large. 

It  is  at  this  juncture,  in  the  history  of  the  profession  of 
nursing,  that  the  opportunity  has  come,  in  the  State  of  Minnesota, 
— an  opportunity  which  many  of  us  who  have  been  deeply 
interested  in  that  history  have  waited  for  and  gladly  welcome, 
to  establish  a  training  school  for  nurses  in  connection  with  the 
university  hospital  service,  as  an  integral  part  of  the  University 
of  Minnesota ; — a  school  which  is  the  first,  I  believe,  under 
university  maintenance  and  control,  and  a  school,  moreover, 
which  is  unique  in  the  fact  that  it  exists,  not  for  the  sake  of  the 
hospital  service  to  which  it  belongs,  but  for  the  sake  of  the 
education  of  the  nurse.  For  the  University  Hospital,  to  which 
it  is  attached  itself,  exists,  primarily,  not  for  the  service  it  can 
render — and  will  render — to  the  sick  poor  of  the  State,  not  for 
the  care  of  patients  who  pay  for  and  demand  good  nursing,  but 
solely  as  an  object  lesson  in  the  education  of  the  medical  student 
and  the  nurse. 

This  hospital  service,  which  has  been  initiated  by  endowment 
from  the  estate  of  Dr.  and  Mrs.  Elliott,  formerly  of  Minneapolis, 
to  which  a  further  substantial  appropriation  has  been  added  by 
the  State,  is  a  part  of  the  clinical  equipment  of  the  department 
of  medicine  of  the  University  of  Minnesota.  It  will  be  supported 
by  the  State.  It  will  admit  patients  who  are  unable  to  pay 
ordinary  medical  and  hospital  fees,  only  upon  the  certificate  of 
physicians  of  the  State. 

So  established  and  so  supported,  it  will  be  under  the  highest 
incentive  to  good  service  that  can  govern  such  an  institution.     It 
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will  do  its  work,  not  only  for  the  benefit  of  its  sick  beneficiaries, 
who  will  be  its  clinical  guests,  but  for  the  sake  of  the  best 
results  in  medical  teaching.  It  will  do  that  work,  to  the  attain- 
ment of  the  fullest  measure  of  success,  not  for  the  gaining  of 
the  good  repute  of  a  private  clientele,  but  for  the  reputation  of 
the  clinical  service  of  the  University  of  Minnesota.  It  will  do 
that  work  and  herein  lies  the  most  moving,  because  the  most 
human,  of  all  motives,  before  the  eyes  of  the  medical  profession 
of  the  State,  under  the  criticism  of  its  own  colleagues  of  its  own 
faculty,  and  before  that  most  critical  of  all  audiences  made  up 
of  its  own  students  in  medicine.  It  goes  without  saying  that  it 
will  do  it  well.  I  know  of  no  guarantees  so  good  for  the  character 
of  a  hospital  service  as  these  which  must,  of  necessity,  govern 
the  conduct  of  the  University  Hospital,  as  a  means  to  the  edu- 
cation of  the  nurses  of  the  Training  School  and  the  undergradu- 
ates of  the  College  of  Medicine  and  Surgery. 

That  the  education  of  the  nurse  will  be  a  primary  consideration 
in  the  conduct  of  the  hospital  and  training  school  is  assured  by 
the  fact  that  a  sufficient  number  of  graduate  nurses  are — and 
will  be — employed,  to  reinforce  the  work  of  the  undergraduate 
nurses,  so  long  and  so  far  as  may  be  necessary  to  their  best 
training. 

A  still  better  guarantee  is  given  in  the  requirements  of  the 
Training  School.  In  a  recital  of  certain  of  these  conditions,  the 
Federation  may  be  interested. 

And,  First,  physical  fitness  is  the  prerequisite  for  entrance. 
The  Committee  of  the  Faculty  in  charge  of  the  Training  School 
conducts  a  physical  examination  of  every  applicant  for  admis- 
sion.    The  physically  doubtful  are  rejected. 

Second,  the  applicant  for  admission  must  at  least  present 
the  diploma  of  a  first  grade  high  school  with  a  course  of  four 
years,  but  over  and  above  this  prerequisite,  preference  has  been, 
and  will  be  given,  to  women  of  superior  education  and  still 
higher  training.  Some  of  the  members  of  the  present  class  have 
had  from  one  to  two  years  in  the  academic  courses  of  the 
University. 

Third,  a  four  months'  preliminary  course  of  instruction,  under 
a  tuition  fee  of  $25.00,  is  required,  before  the  undergraduate  is 
admitted  to  the  hospital,  during  which  she  is  in  independent 
residence  at  her  own  charge.  This  four  months'  preliminary 
course  is  taken  in  the  laboratories  and  lecture-rooms  of  the  depart- 
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ments  of  the  university  concerned.  It  includes  lectures,  demon- 
strations, laboratory  exercises  and  recitations,  in  anatomy,  physi- 
ology, chemistry,  materia  medica,  bacteriology,  public  health, 
principles  of  nursing,  household  and  hospital  economics,  physical 
culture  and  English.  Examinations  in  these  studies  must  be 
taken  and  satisfactorily  passed  before  the  student  is  admitted 
to  the  hospital  service. 

Fourth:  The  succeeding  two  months  cover  a  probational 
period,  in  hospital  residence,  under  general  instruction  in  hospital 
duties  and  economics,  during  which  no  individual  responsibility 
will  be  given  for  the  care  of  patients.  At  the  close  of  this  time, 
marking  the  first  six  months  of  the  full  course,  the  Superintendent 
and  the  Committee  on  Training  School  will  determine  the  fitness 
of  the  student  to  enter,  permanently,  the  hospital  courses. 

Fifth:  A  limited  hospital  service  and  study  period  of  eight 
hours  a  day  will  be  assigned  to  each  student  during  her  entire 
course  of  training. 

Sixth:  Each  student  will  be  required  to  take  suitable  physical 
exercise  and  courses  in  physical  culture  and  will  be  taught  con- 
sideration for  her  personal  health  and  development. 

Seventh:  A  graded  course  of  study,  covering  the  remaining 
two  and  one-half  years  of  time,  will  be  given,  which  will  include 
the  usual  attendance  in  the  male  and  female,  medical  and  surgi- 
cal wards,  a  course  of  obstetrical  service ;  care  for  special  cases 
in  departments  of  special  practice;  out-door  service  in  dispensary; 
service  in  operating,  anesthetic,  preparation  and  drug-rooms; 
course  in  practical  dietetics  in  which  the  diet  kitchen  will  serve 
the  purposes  of  a  laboratory ;  lectures,  each  week,  by  members 
of  the  Faculty  and  by  the  Superintendent  and  hospital  economist ; 
and  finally,  a  visiting  service  among  the  sick  poor  reported  to  the 
dispensary  staff. 

The  undergraduate  nurse  will  be  looked  upon,  throughout  her 
entire  course,  as  a  University  student.  She  will  be  encouraged 
to  keep  in  touch  with  women's  organizations  in  the  University 
at  large  and  to  cultivate  in  herself  the  University  spirit. 

The  location  of  the  hospital  and  training  school  upon  the 
University  campus  will  promote  this  purpose. 

Examinations  will  be  held  and  must  be  successfully  passed  at 
the  close  of  each  year  of  study ;  and  at  the  end  of  the  three  years 
work,  the  successful  candidate  will  be  presented  by  the  Faculty 
in  Medicine  to  the  Board  of  University  Regents  for  the  degree 
of  Graduate  in  Nursing. 

Eighth:  Graduates  of  the  School  will  be  eligible  under  com- 
getative  examination,  to  head-nurseships,  which  will  be  under 
salary,  but  will  carry  with  them  certain  requirements  of  post- 
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graduate   work,   addressed,   especially,   to  questions   of   hospital 
economics  and  administration. 

The  first  class  in  the  Training  School  is  now  taking  its  pre- 
liminary course  of  instruction.  Out  of  thirty-three  applicants, 
seven  were  accepted  and  are  pursuing  the  course.  Classes  will 
be  entered  twice  a  year,  hereafter,  in  September  and  in  March. 
Fitness,  and  not  numbers,  will  govern  the  selection  of  candidates. 

At  the  present  time,  pending  the  erection,  during  the  year, 
of  the  first  permanent  hospital  building,  the  hospital  service  is 
conducted  in  temporary  buildings,  four  in  number,  two  of  which 
are — or  will  be — occupied,  as  soon  as  the  present  class  is  ready 
for  residence,  as  nurses'  homes. 

Aside  from  the  regular  post-graduate  courses  for  nurses  which 
are  conducted  in  Columbia  University,  I  know  of  no  other 
university  than  that  of  Minnesota,  which  has  undertaken  as  a 
part  of  its  educational  system,  the  education  of  the  nurse.  Those 
who  are  in  control  of  this  movement  believe  that,  given  a  due 
degree  of  physical  fitness,  given  a  higher  measure  of  prelim- 
inary training,  given  that  serious  devotion  to  her  calling  which 
bespeaks  the  quality  of  the  woman  who  undertakes  the  task,  the 
nurse  cannot  be  too  highly  educated  or  too  perfectly  trained. 

In  taking  this  position  it  is  fair  to  say — it  is  opportune  to 
say — that  these  advocates  of  the  higher  education  of  the  nurse 
are  meeting  with  opposition  from  reactionaries  in  the  ranks  of 
the  medical  profession, — of  men  who  hold  that  the  graduate 
nurse  of  to-day  knows  too  much,  assumes  too  much  by  way  of 
position  and  privilege  and  lays  too  large  a  levy  for  her  services 
upon  her  clientele.  These  objectors  argue  for  a  short  term  of 
training,  for  a  semi-trained  nurse,  who  will  willingly  take  a 
position  of  acknowledged  servitude  in  the  household,  and  who  will 
accept  a  smaller  fee  for  her  labors. 

Erroneous  as  I  believe  this  view  to  be, — and  more  than  mis- 
chievous as  I  believe  any  such  proposed  remedy  would  be,! — I 
shall  admit  frankly,  and  without  hesitation  in  this  company,  that 
there  is  a  measure  of  truth  masked  beneath  this  plausible  error, 
— a  truth  which  the  profession,  in  the  interests  of  its  own  sur- 
vival and  development,  must  recognize  and  meet. 

Measured  by  the  standard  which  the  American  Federation  of 
Nurses  would   maintain   to-day,   there  are  graduate   nurses   in 
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practice  who  are  unfit ;  who  are  over-trained,  because  they  were 
•  initially  and  irredeemably  unfit  for  training  in  the  first  place; 
who  have  neither  the  intelligence  nor  the  refinement  which  for- 
bids to  the  educated  lady  a  presumption  of  rank,  whether  she  is 
entitled  to  it  or  not ;  who  lack  the  womanliness  which  teaches 
the  true  wom.an  that  all  service  is  fitting  and  that  "who  sweeps 
a  room,  as  for  His  laws,  makes  that  and  the  action  fine";  and 
who  undoubtedly  obtain,  by  grace  of  the  organization  to  which 
they  belong,  compensation  which  they  cannot  earn. 

Your  profession  is  moving  forward,  I  doubt  not,  but  it  is 
under  the  heavy  incubus  which  such  of  its  members  lay  upon  it; 
and  I  realize  that  it  must  bear  that  burden  of  its  past  patiently 
until  these  unfortunates  succumb,  as  succumb  they  eventually 
will,  to  the  non-survival  of  the  unfit. 

But  aside  from  this  burden — an  unjust  reproach — for  which 
not  you,  nor  your  organizations,  but  many,  I  might  almost  say 
most,  of  the  training  schools  of  the  past  are  to  blame,  there  is 
another  and  a  more  serious  element  of  justice  in  this  reactionary 
plea — an  element  for  which  you  are  responsible ; — responsible,  as 
Ruskin  would  have  put  it,  not  in  that  you  have  sanctioned,  but  in 
that  you  have  not  forbidden  the  spirit  out  of  which  it  grows.  It 
is  that  spirit  of  commercialism  which  has  infected  so  much  of 
modern  life;  which  has  invaded,  sometimes, — I  admit  with  shame 
— the  profession  of  medicine — and  has  prevailed  too  often  in  the 
profession  of  nursing,  devoted  as  that  profession  has  usually 
been. 

It  is  not,  I  fancy,  that  you-  -most  of  you — "put  the  fee  first," 
amd  thus  serve  the  spirit  of  evil ;  it  is  not,  perhaps,  that  you 
have  insisted  over-much  upon  the  maintenance  of  your  service- 
price  which  you  amply  earn,  but  that,  whether  you  know  it  or  not, 
you  have  sometimes  "held  back  part  of  the  price  of  genuine 
service."  I  doubt  not  that  you  live,  as  most  of  us  do,  "according 
to  your  light,"  but,  alas,  that  too  often  the  light  by  which  we  live 
is  not  large  enough  to  lead  us  into  a  broader  day. 

The  profession  of  nursing  in  America,  if  I  judge  it  aright, 
needs  to  regard  more  highly  itself  as  a  profession,  instead  of  as  a 
business ;  needs  to  look  upon  its  life-work  as  a  means  of  service, 
as  well  as  a  means  of  livelihood ;  as  a  calling  rather  than  as  a  trade. 
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It  needs  to  take  the  full  measure  and  meaning  of  its  service  to 
human  life  and  human  health, — a  service  which  must  never  be 
denied  within  the  limits  of  personal  capacity;  which  must  be 
given,  in  answer  to  human  need,  whether  the  price  it  fitly  com- 
mands be  forthcoming  or  not;  which  must  accept  its  share  of 
loss,  if  needs  be,  as  its  contribution  to  the  public  good. 

One  of  the  truths  which  the  training  should  broadly  teach  is 
that  the  calling  of  the  nurse  carries  with  it  a  public  duty ;  that 
the  nurse  occupies  a  privileged  place  in  the  community;  that  she 
owes  to  society,  as  well  as  to  the  individual  patient,  a  public- 
spirited  and  self-devoting  response. 

This  is  one  of  the  things  that  I  look  to  see  the  University 
Training  School  do  for  its  pupils,  not  in  terms,  but  by  virtue 
of  the  broad  outlook  it  will  give  them ; — to  teach  them  that  they 
owe,  not  only  a  duty  to  themselves,  a  duty  to  their  patients,  a 
duty  to  the  profession  of  medicine,  whose  allies  they  are,  a  duty 
to  the  hospital  service,  a  duty  to  the  alma  mater  which  has 
fostered  them;  but  also  a  duty — and  a  large  duty — to  the  com- 
munity to  which  they  belong  and  to  the  State  in  which  they 
live.  And  after  all,  is  not  this  whole  sum  of  duties  held  within 
the  measure  of  that  largest  duty  which  I  cited  first — the  duty  to 
themselves? 

"  To  thine  own  self  be  true — and  it  must  follow,  as  the  night 
the  day — thou  can'st  not  then  be  false  to  any  man." 

A  profession  so  conceived  and  so  interpreted, — inspired  by 
such  a  spirit  and  so  large  a  purpose, — ranks  among  the  highest 
forms  of  human  service.  So  consecrated,  the  nurse  is  born  to 
her  high  calling.  Bringing  to  that  service  this  full  measure  of 
devotion,  she  cannot  be  too  fully  equipped  or  too  highly  trained 
for  the  performance  of  its  duties.  Void  of  that  spirit,  it  is 
entirely  possible  that  she  may  become  an  over-developed,  over- 
organized  machine,  too  costly  of  operation  for  the  public  good. 

The  Japanese  war  with  Russia  exhibited  the  missionary  spirit 
of  Florence  Nightingale  and  her  devoted  army  of  the  National 
Red  Cross,  united  to  the  scientific  spirit  of  Pasteur  and  his 
professional  followers;  and  it  gave  to  the  world  such  a  noble 
spectacle  of  human  service  and  sanitary  efficiency  as  it  had  never 
seen  before.    It  set  a  standard  of  national  nursing  which  should 
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inspire  the  purpose  and  stimulate  the  training  of  the  individual 
nurse  in  every  land. 

To  win  for  herself  so  fitting  a  place,  as  the  handmaid  of 
modern  and  preventive  medicine;  to  hold  for  herself  her  tradi- 
tional place  in  the  ministry  of  human  pain,  the  nurse  of  to-day 
can  neither  be  too  wise,  nor  too  womanly;  too  trained  or  too 
good. 

The  EngHsh  laureate,  who  let  "the  wisdom  of  a  thousand 
years"  light  the  eyes  of  his  mythical  woman  and  sent  her  forth 
"  to  mingle  with  the  human  race, 

"  And  part  by  part,  to  men  reveal, 
The  beauty  of  her  face;" 

found  after  all,  in  the  dear  Lady  of  the  Lamp,  the  heart  of  his 
ideal,  and  bowed  down  to  her  as  his  "type  of  fixed  and  constant 
good,"  the  image  of  a  "  sweet,  sufficing  womanhood." 


STATE  SUPERVISION  OF  TRAINING  SCHOOLS  FOR 

NURSES 

By  Anna  L.  Alline 
Inspector  of  Training  Schools,  New  York  State 

State  registration  of  nurses  stands  for  education  of  the 
nurse  and  hence  for  better  nursing  care  for  the  sick.  The 
need  for  this  has  long  been  felt  by  the  nursing  body  of  the 
country,  but  each  school  from  the  nature  of  its  organization 
has  been  a  law  unto  itself.  Little  could  be  done  in  the  indi- 
vidual school  toward  development  of  a  system,  especially  as  the 
woman  in  charge  was  taxed  beyond  the  limits  of  human  en- 
durance with  her  many  and  arduous  responsibilities. 

The  first  twenty  years  after  the  organization  of  the  first  school 
there  was  no  concerted  action  in  any  locality  or  state  in  training 
school  management  or  course  of  study;  in  fact  the  course  of 
study  was  the  last  thing  to  be  considered.  Usually  it  was  nicely 
outlined  on  paper,  but  how  often  lectures  and  lessons  were 
postponed  or  entirely  omitted  was  a  matter  not  to  be  recorded. 
The  first  step  toward  uniting  for  common  good  was  the  informal 
meeting  of  a  few  superintendents  at  the  World's  Fair.  The 
annual  meetings  of  the  society  so  formed  were  most  helpful, 
as  the  problems  common  to  all  were  discussed,  and  the  wheat 
winnowed  from  the  chaflf.  The  aim  became  clear;  a  system 
developed  and  the  superintendents  returned  to  their  tasks  from 
each  meeting  with  more  hope  of  definite  progress.  Within  a 
few  years  the  graduate  nurses  formed  a  national  association  and 
then  came  state  organizations.  The  nurses  of  the  state  asso- 
ciations were  in  a  position  to  work  together  and  present  a 
practical  system  for  the  training  schools. 

In  1903,  eleven  years  after  the  first  nursing  society  was  formed 
and  thirty-two  years  after  the  first  school  was  organized,  four 
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states  passed  laws  regulating  and  standardizing  the  course  of 
training.  In  the  last  six  years  twenty-three  states  have  passed 
such  laws.  In  many  respects  the  laws  are  much  the  same,  but 
in  some  vital  respects  they  vary  considerably.  They  are  prac- 
tically alike  in  regard  to  length  of  the  course,  subjects  for 
practical  and  theoretical  instruction,  education  entrance  require- 
ments, final  state  examinations,  and  granting  the  degree  of 
registered  nurse.  The  main  point  of  difference  is  in  the  body 
made  responsible  for  the  proper  enforcement  of  the  laws.  In 
many  states  the  authority  is  vested  in  the  state  board  of 
health,  which  is  more  or  less  under  political  control;  others 
have  only  the  nurse  board  of  examiners  who  are  appointed  by 
the  Governor. 

New  York  State  was  fortunate  in  having  the  authority  vested 
in  the  State  Education  Department,  which  regulates  all  state 
educational  matters.  By  this  means  methods  which  have  proved 
valuable  along  other  lines  were  easily  adapted  to  the  registration 
of  nurses.  One  important  feature  was  the  necessity  of  regu- 
lations for  and  supervision  of  the  schools. 

The  state  examination  of  the  graduate  nurse  is  not  sufficient. 
The  school  is*  responsible  for  her  training  and  must  be  registered 
as  maintaining  prescribed  standards  before  the  graduates  are 
eligible  for  admission  to  the  state  examinations.  This  goes 
right  to  the  bottom  of  the  matter  and  builds  a  good  foundation. 

The  force  of  this  is  in  a  negative  sense,  as  it  leaves  the 
school  a  free  agent  to  act  on  its  own  initiative  by  applying  for 
registration.     It  is  never  demanded  or  even  sought. 

In  applying  for  registration  the  school  presents  such  evidence 
as  it  has  of  its  practical  and  theoretical  course;  then  an  in- 
spector makes  a  visit  and  reports  to  the  Education  Depart- 
ment. If  the  school  meets  the  requirements  of  the  law  and 
regulations  of  the  Department,  it  is  recommended  to  the  Board 
of  Regents  for  registration.  If  for  any  reason  proper  standards 
have  not  been  maintained,  the  Education  Department  advises 
and  suggests  necessary  changes  which  as  a  rule,  the  school 
gladly  accepts  and  carries  into  effect  as  soon  as  possible.  All 
registered  schools  are  visited  once  a  year  at  least,  or  as  fre- 
quently as  is  found  necessary.  Schools  not  keeping  up  to  the 
minimum  standard  are  notified  of  defects  found  and  the  choice 
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is  given  of  reestablishing  the  standard  or  of  forfeiting  regis- 
tration privileges. 

The  value  of  registration  can  be  best  estimated  by  the  desire 
evinced  by  the  schools  to  meet  the  established  regulations.  This 
is  because  the  results  obtained  by  the  better  grade  of  work 
have  so  commended  registration  methods  to  the  school  author- 
ities, that  a  return  to  lower  standards  would  not  for  a  moment 
be  contemplated.  It  is  a  matter  of  record  in  the  Education 
Department  that  progress  has  been  made  by  the  introduction 
of  a  uniform  course  of  study;  better  supervision  of  practical 
work;  higher  education  qualifications  for  admission  of  students; 
selection  of  more  able  instructors;  class  work  during  the  day 
instead  of  at  night;  reference  libraries  and  general  improve- 
ments in  living  conditions  for  the  students,  making  them  com- 
fortable for  the  most  part  at  least. 

This  means  much  when  it  is  realized  that  some  institutions 
graduated  nurses  when  their  training  consisted  of  experience 
in  one  or  two  special  departments  only,  and  theoretical  work 
one  hour  a  week  when  there  was  time  for  it.  A  superintendent 
to  supervise  the  nursing  had  barely  time  from  her  other  duties 
to  make  rounds  once  a  day,  spending  not  more  than  ten  minutes 
in  each  ward.  Often  the  students  were  those  who  had  completed 
only  the  grammar-school  course;  instruction  was  given  by  any 
officer  of  the  institution  or  member  of  the  medical  staff  who 
was  willing  to  give  the  time,  entirely  without  regard  to  his 
ability  to  teach;  class  work  was  always  in  the  evening  after 
twelve  hours  of  physical  and  mental  strain;  a  medical  dictionary, 
an  anatomy,  and  notes  on  practical  nursing  answered  for  text 
books,  a  few  antiquated  medical  books  constituted  the  library. 
Living  conditions  are  best  forgotten. 

The  progress  in  nursing  has  been  marvelous  from  the  first; 
the  few  years  of  registration  is  one  stage  of  the  steady  advance. 
Under  the  present  system  there  is  even  greater  hope  for  the 
future. 

So  many  avenues  of  usefulness  are  now  open  to  nurses,  and 
nurses  only,  that  the  general  training  fitting  them  for  private 
duty  must  be  broadened  to  make  a  thoroughly  good  foundation 
for  special  work.  Cause  and  prevention  should  be  studied 
constantly,    not    alone    in    connection    with    public-school    and 
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district  nursing,  but  in  relation  with  the  home,  for  whatever 
the  environment  of  a  nurse  the  prophylactic  work  confronts  her. 
To  meet  the  responsibilities  in  nursing  efficiently  three  factors 
of  equal  importance  present  themselves — women,  schools,  and 
instructors.  The  women  must  not  be  wanting  in  education, 
morals,  and  physique.  The  schools  must  provide  experience 
and  instruction  for  general  training  together  with  proper  living 
conditions.  This  is  a  just  reqtiirement,  for  maintaining  a  train- 
ing school  is  a  financial  investment  for  every  hospital.  Even 
the  best  schools  pay  larger  dividends  to  the  hospitals  on  money 
invested  than  could  be  obtained  in  any  other  way. 

Instructors  must  be  thoroughly  trained  in  methods  of  teach- 
ing as  well  as  in  methods  of  nursing.  Given  the  second  and  third 
factors  the  first  will  be  readily  found.  Nursing  is  wholly  and 
entirely  woman's  work  and  appeals  to  her  womanly  nature; 
there  is  that  within  her  which  responds  to  the  needs  of  helpless 
humanity. 

The  problem  then  resolves  itself  into  one  of  education. 
Placing  the  schools  on  an  educational  basis  under  the  super- 
vision of  the  State  Education  Department  is  the  best  way  to 
evolve  a  system,  establish  and  maintain  proper  standards. 
There  is  an  urgent  demand  for  trained  instructors  to  teach  the 
theoretical  and  supervise  the  practical  nursing,  but  qualified 
women  are  hard  to  find.  The  only  place  where  nurses  can  be 
trained  as  teachers  is  Teachers  College,  Columbia  University. 

The  course  in  hospital  economy  has  been  steadily  developing 
as  its  needs  come  to  be  recognized.  It  is  sane  and  safe  to  say 
that  state  registration,  and  such  courses  as  that  of  hospital 
economics  are  most  effectual  in  regulating  and  advancing  the 
course  of  training.  Such  helps  do  not  tend  to  diminish  the 
work,  but  they  give  hope  and  in  so  doing  lighten  the  burden. 

The  true  effort  will  be  rewarded  when  the  public  requires  the 
nurses  it  employs  to  be  registered  by  the  state  (registered 
nurse,  R.  N.)  as  a  guaranty  that  they  have  taken  the  approved 
course  of  training  and  are  capable  of  fulfilling  the  obligations 
naturally  expected  of  them. 


THE  RELATION  OF  THE  HOSPITAL  TO  THE 

COMMUNITY 

By  Henry  M.  Hurd,  M.  D.,  LL.  D., 
Superintendent  of  the  Johns  Hopkins  Hospital,  Baltimore,  Md. 

To  give  an  adequate  conception  of  the  relations  of  a  general 
hospital  to  the  community  in  which  it  has  been  established,  is  a 
difficult  task.  These  relations  have  changed  materially  during 
the  past  twenty  years  and  it  is  no  longer  possible  to  consider  any 
such  hospital  solely  as  a  refuge  for  the  friendless  and  homeless 
sick.  The  development  of  antiseptic  surgery,  the  close  union 
of  medicine  and  surgery  in  the  treatment  of  certain  maladies,  the 
absolute  necessity  of  treating  by  surgery  many  forms  of  disease 
formerly  treated  by  medical  men  only,  the  manifest  advantage  of 
the  treatment  of  such  diseases  as  typhoid  fever  in  a  hospital 
rather  than  at  home,  these  and  similar  extensions  of  the  use  of 
hospital  wards  by  the  community  make  it  plain  that  the  hospital 
of  to-day  differs  widely  from  the  hospital  of  a  quarter  of  a  cen- 
tury ago.  It  was  formerly  a  refuge  for  misery  and  poverty;  it 
is  now  a  home  for  the  sick  of  all  classes  in  the  community.  Nor 
does  this  tell  the  whole  tale.  The  scope  of  the  hospital  has  now 
broadened  out  until  it  has  become  an  important  factor  in  preven- 
tive medicine  and  an  indispensable  agency  in  the  education  of 
physicians  and  the  training  of  nurses.  It  has  a  mission  in  diverse 
directions  and  it  is  the  task  of  the  hospital  administrator  at  pres- 
ent to  bring  all  of  these  branches  of  hospital  work  into  efficient 
relations  with  each  other.  A  hospital  engaged  in  the  task  of 
training  physicians  is  unquestionably  the  field  of  better  and  more 
accurate  work  than  one  where  medical  teaching  is  absent.  The 
medical  and  surgical  staff  is  stimulated  to  do  its  best  by  the  pres- 
ence of  physicians  and  medical  students,  and  patients  consequently 
receive  much  more  exemplary  treatment  than  would  otherwise  be 
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possible.  The  same  is  equally  true  of  the  influence  of  the  work 
of  training  nurses.  The  best  hospitals  have  the  best  training 
schools  because  they  attract  the  most  earnest  and  cultivated 
women  to  secure  what  they  believe  to  be  the  best  opportunity  for 
training  and  study.  A  well-trained  staff  of  physicians  and  a 
highly  efficient  corps  of  nurses  must  inevitably  improve  the  con- 
dition of  the  patients  cared  for  by  the  hospital.  Each  benefits 
the  other. 

"  During  the  seventeenth  and  eighteenth  centuries,"  as  I  have 
said  elsewhere,  "  in  the  American  colonies  the  hospitals  were 
almshouses  or  pesthouses ;  hospitals  proper  did  not  exist.  Hos- 
pitals for  contagious  diseases,  better  known  as  pesthouses,  were 
erected  in  connection  with  all  commercial  cities,  not  so  much  from 
motives  of  humanity  or  a  desire  to  care  for  the  sick  as  for  protec- 
tion of  the  public  from  immigrants  suffering  from  infectious  dis- 
eases, who  came  into  the  cities,  usually  by  water.  In  both  the 
seventeenth  and  eighteenth  centuries  ship  fever,  owing  to  the 
length  of  the  voyage  from  Europe  and  its  inevitable  hardships, 
frequently  attacked  immigrants  and  menaced  the  lives  of  the  in- 
habitants of  the  port  where  the  ship  happened  to  land.  The  same 
was  true  of  small-pox.  Prior  to  the  introduction  of  inoculation 
and  afterwards  of  vaccination,  ships  coming  into  port  were  very 
likely  to  bring  a  crew  or  passengers  infected  with  this  disease; 
hence  it  became  necessary,  in  order  to  protect  the  health  of  cities, 
that  special  provision  be  made  for  sick  strangers.  Along  with  this 
provision  also  grew  up  a  system  of  almhouses  or  almhouse  hos- 
pitals, where  the  sick  and  dependent  could  be  cared  for  and 
ministered  to  as  their  necessities  required.  No  adequate  provi- 
sion, however,  existed  for  the  care  of  the  sick,  the  indigent,  or 
the  insane,  and  whatever  effort  was  made  to  meet  this  crying 
necessity  was  haphazard  and  fragmentary." 

The  hardships  and  privations  attending  pioneer  conditions  in 
a  new  country  and  the  disease  and  wounds  which  followed  con- 
stant warfare  with  savage  tribes  fostered  low  standards  of  medi- 
cal care  and  nursing.  Later  when  the  growing  segregation  of 
families  in  city  life  and  the  disappearance  of  that  neighborly  in- 
terest developed  by  pioneer  conditions,  after  living  became  secure 
and  people  dwelt  together  without  the  community  of  interest  or 
friendliness  of  sentiment  due  to  a  common  bond  of  danger,  the 
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evident  need  of  something  more  was  felt.  People  no  longer 
recognized  the  duty  of  giving  personal  care  to  their  sick  neigh- 
bors and  yet  felt  that  they  owed  a  certain  responsibility  for  their 
care  when  friendless,  sick  and  destitute. 

This  feeling  gave  origin  to  what  we  now  know  as  the  general 
hospital.  A  building  expressly  designed  for  the  care  of  the  in- 
digent sick  of  the  community,  however,  was  not  thought  of  until 
about  one  hundred  and  fifty  years  ago,  when  the  first  hospital 
deserving  the  name  was  founded  at  Philadelphia  at  the  sugges- 
tion of  no  less  a  public  person  than  Benjamin  Franklin.  The 
reason  assigned,  in  fact,  was  the  duty  of  the  public  to  give  to 
the  inhabitants  of  Philadelphia  as  good  care  as  was  given  to  the 
homeless  and  friendless  immigrant,  whose  care  had  been  earlier 
assumed,  perhaps  grudgingly,  to  avert  worse  evils  from  the 
contagion  which  he  carried.  A  petition  written  by  Franklin  was 
accordingly  presented  to  the  Pennsylvania  Assembly  in  1751  and 
after  proper  delay  a  bill  establishing  the  Pennsylvania  Hospital, 
was  enacted,  and  became  a  law  the  same  year.  Nearly  $14,000 
was  raised  by  popular  subscription  to  erect  the  building  and  the 
State  appropriated  about  $10,000  in  addition.  The  managers  of 
the  Hospital,  however,  did  not  wait  for  the  erection  of  special 
buildings  but  speedily  rented  a  private  house  and  opened  it  for 
the  care  of  a  few  patients  and  continued  to  occupy  it  until  the 
buildings  of  the  Hospital  were  completed  and  occupied  in  1756. 
This  is  the  date  of  the  first  real  hospital  in  the  United  States. 

Like  other  hospitals  erected  in  the  same  era  provision  was 
made  in  it  for  the  insane  as  well  as  for  the  sick.  This  grew  out 
of  the  fact  that  no  accommodation  for  the  care  and  treatment  of 
persons  deprived  of  their  reason  existed  anywhere  in  the  country. 
As  it  was  inhumane  to  confine  such  insane  persons  in  jails  it  was 
deemed  essential  to  make  provision  for  them  in  cells  or  similar 
places  of  confinement  in  connection  with  the  hospital  and  under 
its  care,  generally  in  the  basement.  The  dominant  idea  was  the 
care  of  friendless  sick,  and  insane  persons. 

The  second  hospital  was  the  New  York  Hospital  founded  in 
1770  under  a  charter  granted  by  George  the  Third  at  the  instance 
of  Drs.  Middleton,  Jones,  and  Bard,  then  physicians  of  New 
York.  The  charter  was  granted  in  1771,  but  owing  to  the  break- 
ing out  of  the  Revolutionary  War  the  hospital  was  not  opened 
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until  1 79 1.  In  the  erection  of  the  New  York  Hospital  the  domi- 
nant idea  seemed  to  be  to  provide  for  the  necessities  of  sailors 
and  immigrants  and  thus  to  prevent  the  introduction  of  infectious 
diseases  into  the  growing  city.  Early  in  the  enterprise,  however, 
it  became  imperative  to  provide  especially  for  the  care  of  the 
insane,  and  thus  has  grown  a  large  branch  hospital  in  the  country 
which  has  served  a  most  important  purpose.  Then  followed  in 
order  similar  hospitals  in  Boston  in  181 1,  the  Massachusetts  Gen- 
eral Hospital  with  a  department  for  the  insane,  and  in  Baltimore 
the  Hospital  of  the  University  of  Maryland,  in  1823. 

It  is  interesting  to  note  that  these  institutions  at  first  were 
semi-private  corporations,  in  two  instances  assisted  by  the  State, 
it  is  true,  but  managed  by  private  citizens  and  erected  to  meet  a 
manifest  public  necessity.  They  were  doubtless  modeled  to  some 
extent  upon  the  hospitals  of  England  but  differed  materially  in 
their  object  and  scope.  There  was  no  established  pauper  class 
in  the  United  States  as  in  England,  and  those  who  were  the  re- 
cipients of  its  charity  were  persons  temporarily  in  want  of  care 
or  insane  persons.  From  these  humble  and  inexpensive  begin- 
nings we  now  have  a  system  of  public  hospitals  of  different 
classes  throughout  the  United  States.  In  addition  to  the  large 
corporate  hospitals,  above  referred  to,  many  similar  hospitals 
have  been  established  in  all  large  centers  of  population  for  the 
treatment  of  acute  diseases  and  for  emergency  surgery.  They 
also,  in  some  instances,  have  private  rooms  for  patients  of  means 
who  are  able  to  pay  for  their  rooms  and  board  as  well  as  fees 
to  surgeons  and  physicians  for  professional  services.  They  gen- 
erally represent  the  highest  grade  of  general  hospitals  in  the 
country  and  by  their  method  of  government  being  free  from  poli- 
tical control  and  by  the  private  or  semi-public  character  of  their 
organization,  they  command  the  respect  and  confidence  of  the 
public.  Their  trustees  are  usually  selected  for  probity,  good 
judgment,  and  approved  business  ability,  and  as  they  serve  with- 
out pay  they  bring  into  the  service  of  the  institution  a  grade  of 
ability  which  can  rarely  be  obtained  in  institutions  where  political 
control  is  the  rule.  They  also  assist  in  medical  teaching,  and  by 
their  clinics  and  ward  classes  accomplish  much  for  the  training 
of  physicians  and  nurses. 

There  is  also  an  extensive  system  of  State  hospitals  for  the 
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care  of  diseases  like  insanity  which  are  chronic  in  character  and 
which,  as  they  deprive  the  patient  of  his  civil  rights,  require  a 
degree  of  custodial  care  which  ought  only  to  be  exercised  by  the 
sovereign  power  of  the  State;  or  Hke  tuberculosis,  which,  from 
its  chronicity  and  the  necessity  of  isolating  the  patient  in  favor- 
able climates,  and  above  all  from  the  fact  that  the  cure  of  the 
disease  seems  too  large  a  problem  for  private  charity  to  deal 
with  render  an  appeal  to  the  State  necessary.  These  institutions 
are  generally  under  the  control  of  governing  boards  appointed 
by  the  Governor  with  the  consent  of  the  Senate  or  Council,  and 
the  persons  composing  them  are  generally  men  of  character  and 
standing  who  are  actuated  by  high  motives  in  assuming  duties 
which  bring  much  hard  work,  considerable  anxiety,  and  little  or 
no  pecuniary  return. 

There  are  besides  in  many  States,  municipal  and  county  hos- 
pitals for  the  care  of  sick  paupers,  of  the  chronic  class,  hospitals 
for  miners,  iron-workers,  railway  employees,  etc.,  often  main- 
tained by  mining  men  and  railway  organizations  and  sometimes 
assisted  by  the  State. 

Municipal  hospitals  generally  care  for  the  city  poor  and  neg- 
lected, for  chronic  cases,  for  venereal  diseases,  and  the  like. 
The  municipality  also,  as  a  rule,  cares  for  the  more  severe  in- 
fectious diseases  like  small-pox,  diphtheria,  and  so  forth.  As  the 
infection  is  in  such  instances  virulent  and  involves  too  much  risk 
to  the  public  to  permit  such  patients  to  take  long  journeys,  these 
hospitals  should  be  under  local  control  to  the  end  that  isolation 
may  be  had  for  the  patient  at  the  earliest  moment  with  a  mini- 
mum of  exposure  to  others. 

In  this  general  summary  of  hospitals  no  mention  is  made  of 
special  hospitals,  such  as  eye  and  ear,  children's,  orthopaedic, 
nervous,  women's  or  private  hospitals.  These  are  generally  ad- 
juncts of  other  hospitals  or  private  enterprises,  and,  as  in  the 
latter  case,  they  commonly  are  the  creation  of  some  individual 
who  has  obtained  a  following  or  who  has  become  interested  in 
a  line  of  personal  work,  and  as  the  hospital  becomes  a  source  of 
profit  to  him  either  directly  or  indirectly,  they  do  not  require 
special  mention. 

All  these  public  hospitals  whether  State,  county,  municipal, 
corporation  controlled,  or  corporate  should  be  under  the  control 
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of  unpaid  boards.  A  payment  to  a  manager  or  trustee,  however 
trifling  it  may  be,  impairs  the  usefulness  and  dignity  of  a  board 
because  no  sum  of  money  can  adequately  compensate  the  large- 
minded  public-spirited  man  whose  services  are  needed  by  public 
hospitals.  If  a  small  compensation  is  paid  to  trustees,  and  no 
matter  how  small  the  sum  may  be,  some  person  will  be  found  to 
seek  the  position  for  the  money  which  is  in  it  and  thus  exclude  a 
man  of  higher  capacity  and  larger  experience  who  might  willingly 
serve  without  compensation,  and  esteem  it  an  honor  and  a  privi- 
lege to  give  this  service,  but  who  does  not  care  for  the  place  in 
competition  with  the  man  who  seeks  the  place.  He  also  often 
brings  to  his  duties  a  range  of  ability  and  business  skill  which 
cannot  be  adequately  rewarded  by  any  salary.  The  public  serves 
itself  and  honors  him  by  conferring  upon  him  an  appointment 
where  there  is  no  question  of  pay. 

All  boards  of  trustees  of  public  hospitals  of  every  grade  should 
be  absolutely  free  from  political  control  and  their  tenure  of  office 
should  not  depend  upon  the  changes  of  political  parties  or  the 
vicissitudes  of  elections.  Witness  for  example  the  remarkable 
improvement  in  the  condition  of  Bellevue  Hospital  since  it  has 
been  taken  out  of  politics  and  has  been  given  an  independent 
board  of  trustees.  No  officer  should  be  appointed  because  he 
belongs  to  a  particular  party,  nor  should  he  be  removed  from 
office  for  political  reasons.  It  is  a  matter  of  great  shame  to  every 
good  citizen  that  again  and  again  men  of  devoted  lives,  great 
professional  ability,  and  long  experience  have"  been  sacrificed  to 
the  greed  of  the  political  worker  to  the  great  detriment  of  the 
hospital  and  the  utter  demoralization  of  the  staflf.  Hospitals  in 
time  of  war  are  protected  from  the  enemy  by  a  distinctive  flag 
which  is  respected  by  foes  in  every  land.  Should  not  a  familiar 
flag  protect  the  interests  of  the  sick  citizen  in  time  of  peace  from 
the  assaults  of  the  politician  as  thoroughly  as  the  sick  or  wounded 
is  protected  in  time  of  war  from  the  fire  of  the  enemy?  In  an 
experience  of  nearly  forty  years  I  have  witnessed  the  crippling 
of  many  hospitals  by  a  failure  to  regard  them  as  above  and  be- 
yond and  wholly  outside  the  field  of  politics. 

It  is  also  important  for  the  good  of  the  hospital  that  its  man- 
agement should  not  become  a  one  man  affair.  In  many  hospi- 
tals with  a  large  board  of  managers  it  often  happens  that  some 
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one  person  becomes  a  dominating  force  by  reason  of  his  domi- 
nating personality  and  keen  interest  in  the  work.  He  starts  out 
with  good  motives  but  in  time  becomes  despotic  and  difficult  to 
get  on  with  and  frequently  ends  by  brooking  no  opposition  and 
despotically  controlling  every  phase  of  the  hospital,  even  its  medi- 
cal and  surgical  and  nursing  administration.  The  concurrent  and 
harmonious  services  of  a  board  of  varied  talents  and  breadth 
of  interests  are  required  by  every  hospital  and  should  not  be  lost 
to  it  through  the  inconsiderate  action  of  any  one  person  however 
exceptional  his  powers  may  be. 

This  brief  and  inadequate  enumeration  of  the  general  scope 
of  the  hospital  field  now  brings  me  to  the  consideration  of  sev- 
eral important  questions  as  to  the  function  of  the  hospital  in 
healing  the  sick,  in  educating  physicians,  in  training  nurses,  in 
aiding  physicians  to  do  better  work,  in  promoting  research  in 
medicine,  and  finally  in  promoting  the  study  of  the  pathology  of 
disease,  and  in  investigating  the  treatment  of  disease  of  every 
form. 

The  first  duty  of  the  general  hospital,  then,  is  to  care  for  the 
sick  of  the  community;  this  is  its  main  object  but  no  longer  its 
sole  purpose.  The  present  stress  of  living  in  this  commercial  age 
with  its  far-reaching  combinations  of  industry,  its  extensive  lines 
of  railway,  steam  and  electric  transportation,  its  huge  mining, 
manufacturing,  and  general  industrial  activity  is  prodigal  of  human 
life  and  careless  of  public  health.  Great  calamities  befall  our 
mines  and  hundreds  of  lives  are  sacrificed  by  an  explosion  or  a 
fire.  Those  who  are  not  destroyed  may  be  broken,  shattered,  and 
possibly  maimed  for  life,  and  hundreds  may  require  to  be  treated 
in  hospitals  at  public  expense  and  nursed  back  to  life.  A  great 
railway  disaster  or  shipwreck  may  add  a  similar  list  of  fatalities 
and  leave  in  its  wake  many  others  who  survive  in  the  nearby 
hospitals.  An  epidemic  of  typhoid  fever  devastates  a  city  or 
manufacturing  town,  and  the  hospital  is  called  upon  to  shelter 
and  to  aid  its  victims. 

How  large  a  part  hospital  provision  plays  in  the  relief  of  the 
burdens  of  a  community  can  only  be  known  by  those  who  are 
connected  with  such  institutions  and  watch  from  day  to  day  the 
victims  of  disease  and  poverty  who  crowd  their  wards  and  tax 
their  charitable  resources.     The  aid  given  by  the  hospital  enables 
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the  family  to  keep  on  with  its  daily  life  by  taking  away  the  sick 
member  who  might  otherwise  become  an  intolerable  burden  upon 
the  energies  of  those  who  must  work  to  keep  the  other  members 
in  bread.  The  sick  are  better  cared  for  than  they  could  be  at 
home  and  the  family  of  the  patient  is  kept  together  so  that  when 
the  husband  and  father  returns  to  health  he  finds  a  family  and 
home  to  welcome  him.  Epidemics  like  cerebro-spinal  meningitis 
and  typhoid  fever  can  be  more  successfully  treated  in  hospitals 
where  there  are  isolation,  constant  medical  care,  and  skilled 
nursing.  Surgical  emergencies  like  appendicitis  require  that  a 
well-ordered  operating-room  with  a  perfect  surgical  technique 
be  at  the  disposal  of  every  citizen  of  every  city  at  any  hour  of 
the  day  or  night.  Tuberculosis  demands  speedy  detection  and 
wise  direction  in  its  earliest  manifestations  and  such  care  and 
guidance  can  be  given  only  in  a  hospital  or  in  an  out-door  clinic 
arranged  especially  for  prompt  treatment.  Cases  of  chronic  dis- 
ease also  often  require  to  be  cared  for  to  relieve  the  family  of  a 
burden  which  may  not  longer  be  borne.  Think  for  a  moment 
how  the  activities  of  a  family  may  be  arrested  by  the  insanity 
of  a  member  and  consider  how  essential  it  is  that  such  a  patient 
be  removed  to  a  special  institution  for  its  care. 

The  hospital  by  its  evolution  has  come  to  be  the  ready  resort 
for  all  persons  irrespective  of  poverty  or  riches  in  the  sudden 
emergencies  of  accident  or  disease.  I  remember  forty  years  ago 
with  what  feeling  of  discomfort  I  once  saw  the  pitiable  condition 
of  a  respectable  member  of  the  legal  profession  who  had  been 
compelled  by  poverty  to  enter  the  wards  of  the  old  Bellevue  Hos- 
pital. It  seemed  to  me  then  the  worst  calamity  that  could  happen 
to  any  man  of  sensibility,  education,  and  refinement.  To-day 
such  persons  are  to  be  found  in  the  wards  of  every  hospital  and 
to  none  does  the  hospital  bring  more  welcome  aid.  The  scope  of 
every  good  hospital  has  now  become  so  wide  as  to  embrace  every 
class  and  condition  in  the  Commonwealth.  The  very  extent  of 
the  usefulness  of  the  hospital  with  its  wards  for  medicine  and 
surgery,  its  lying-in  wards,  its  special  wards  for  the  treatment 
of  diseases  of  the  eye  and  ear,  nose  and  throat,  and  sometimes 
of  skin  diseases,  its  extensive  and  growing  out-patients  depart- 
ments all  suggest  an  inquiry  as  to  the  possible  influence  of  such 
a  widely  employed  agency  upon  the  character  of  those  who  resort 
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to  it.  Is  there  not  danger  that  this  great  establishment  for  the 
treatment  of  the  sick  will  destroy  the  self-reliance  of  the  people 
of  moderate  or  limited  means  by  removing  the  necessity  of  pro- 
vision for  the  proverbial  rainy  day?  Many  medical  men  and 
publicists  look  upon  the  hospital,  in  fact,  as  an  institution  which 
is  rapidly  accustoming  people  to  the  idea  that  some  outside  agency 
especially  created  to  supply  free  of  charge  the  means  of  caring 
for  the  sick  and  of  treating  disease  must  be  called  upon  to  relieve 
all  sickness.  Granted  that  such  is  the  case,  it  is  equally  true 
that  no  government  can  have  a  better  asset  than  good  health 
among  its  people  of  every  class  and  condition.  If  it  is  essential 
for  the  public  welfare  that  the  municipality  or  the  State  should 
give  to  the  individual  good  air  and  an  uncontaminated  water  sup- 
ply it  is  equally  essential  that  all  forms  of  diseases  be  promptly 
treated  to  the  end  that  no  other  person  be  wantonly  exposed  to 
disease  and  death  by  his  proximity  to  an  improvident,  careless, 
or  negligent  neighbor.  In  the  matter  of  health  all  people  in  a 
city  are  indissolubly  bound  together  and  it  is  for  the  interest  of 
all  that  every  sick  person  be  promptly,  skillfully,  and  efficiently 
treated  so  that  he  may  not  become  or  continue  to  be  a  menace  to 
his  fellow.  The  very  poor  man,  as  a  rule,  cannot  get  the  best 
of  medical  treatment  in  his  own  home,  and  diseases  like  tubercu- 
losis or  typhoid  fever  are  frequently  not  recognized  by  physicians 
in  their  incipient  stages.  For  this  reason  a  good  dispensary  or 
out-patient  department,  even  with  all  its  possibility  of  abuse  by 
undeserving  applicants  for  relief,  is  an  important  agency  in  detect- 
ing disease  and  preventing  its  spread. 

The  hospital  with  its  adjuncts  then  must  be  considered  one  of 
the  most  valuable  agencies  in  protecting  the  community  as  a 
whole  from  disease.  The  experience  of  many  cities  shows  that 
many,  perhaps  the  majority,  of  cases  of  typhoid  fever  originate 
in  the  country  where  the  water  supply  is  not  carefully  inspected 
and  where  the  excreta  of  disease  are  not  systematically  disin- 
fected. No  city  can  afford  to  neglect  its  sick  and  the  hospital 
situation  must  be  accepted  with  all  its  liability  to  abuse.  The 
hospital  and  dispensary  have  a  mission  to  teach  patients  that 
neglected  disease  is  full  of  danger  to  the  community  and  that  a 
speedy  recognition  of  the  need  of  hospital  care  in  all  sudden 
diseases  is  the  only  safe  procedure. 
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The  next  important  office  of  the  hospital  is  to  promote  the 
practical  clinical  education  of  medical  men.  Here  the  best  clini- 
cal methods  are  taught  by  independent  teachers  whose  only  object 
is  to  impart  the  best  of  their  knowledge.  Auscultation,  percus- 
sion, the  use  of  the  instruments  of  precision,  and  the  employment 
of  the  most  modern  apparatus  for  the  study  of  disease  all  con- 
tribute to  the  training  of  the  medical  student.  He  is  brought 
face  to  face  with  disease  and  observes  its  manifestations  and  its 
clinical  course.  He  witnesses  the  results  of  treatment  and  learns 
the  use  of  remedies.  Fifty  years  ago  much  of  this  instruction 
was  given  by  a  system  of  apprenticeship  under  preceptors.  The 
field  of  observation  however  was  of  necessity  very  restricted  and 
not  in  any  manner  comparable  with  the  present  method  of  watch- 
ing hospital  patients  and  assisting  in  hospital  treatment.  In  the 
hospital  every  body-fluid  is  made  the  object  of  examination,  the 
blood,  the  urine,  the  stomach  contents,  and  the  excreta,  by  the 
most  advanced  clinical  or  chemical  methods.  The  microscope  is 
called  upon  to  aid  the  investigation  of  tumors  and  new  growths 
and  all  the  armamentarium  of  scientific  research  is  called  into 
requisition.  Such  well-trained  medical  men  in  every  community 
are  absolutely  essential  to  its  preservation  from  pestilence  and 
disease.  A  good  hospital  is  indeed  one  of  the  best  assets  of  a 
good  medical  school.    It  is  also  one  of  the  best  assets  of  a  city. 

The  education  of  nurses  without  the  aid  of  the  hospital  is  not 
possible.  A  good  hospital  is  essential  to  the  proper  training  of 
nurses.  Nurses  cannot  become  thoroughly  familiar  with  the  care 
of  epidemic  diseases,  with  surgical  diseases,  emergencies  or  acci- 
dents with  the  treatment  of  nervous  cases  or  with  practical  mid- 
wifery nursing  outside  of  hospital  walls.  I  have  never  believed 
it  to  be  possible  to  train  nurses  adequately  in  a  household  where 
the  work  was  not  each  day,  each  hour,  and  often  minute  by 
minute,  scrutinized  by  competent  head  nurses  and  supervisors. 
Good  hospitals  are  of  equal  assistance  to  the  medical  profession 
by  the  assistance  which  they  give  to  its  members  in  matters  of 
diagnosis  and  methods  of  scientific  treatment.  The  medical  man 
living  in  isolation  and  coming  in  contact  with  the  diseases  of  a 
comparatively  restricted  locality  finds  himself  often  at  a  loss  to 
recognize  an  unfamiliar  disease,  a  trespasser,  so  to  speak,  in  his 
particular    vineyard.      He    needs    assistance    in    identifying   the 
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stranger  and  better  knowledge  than  his  own  experience  affords 
as  to  the  best  way  to  get  rid  of  the  intruder.  He  very  naturally 
turns  for  advice  and  material  aid  to  the  neighboring  hospital 
where  the  unexpected  is  always  sure  to  happen  and  generally 
has  happened  many  times.  Dr.  Osier  used  to  say  that  some  hos- 
pitals were  consultation  rooms  for  large  sections  of  the  country 
and  were  of  inestimable  value  to  the  physicians  who  had  access 
to  them.  From  these  consultations  medical  knowledge  becomes 
available  to  the  whole  profession. 

Hospitals  may  be  termed  the  laboratories  of  medical  investiga- 
tion and  the  proving  ground  of  medical  discoveries.  Here  obser- 
vations of  disease  are  carried  on  under  controllable  conditions 
and  deductions  from  such  observations  are  drawn  from  definite 
data.  In  this  manner  it  has  been  ascertained  that  many  diseases 
run  a  self-limited  course  and  that  perturbing  and  disturbing 
remedies  are  not  essential  to  cure.  The  value  of  good  air,  proper 
diet,  good  nursing,  and  approved  hygienic  conditions  is  thus 
shown  and  this  knowledge  influences  medical  treatment  to  an 
extent  which  would  have  been  impossible  without  the  experience 
derived  from  hospitals.  The  history  of  medicine  in  addition 
shows  us  that  many  diseases  like  yellow  fever,  typhoid  fever, 
brights  disease,  diabetes,  diphtheria,  tuberculosis,  and  pneumonia 
have  been  first  adequately  studied  in  hospitals  and  without  such 
study  and  collective  observations  we  should  be  to-day  destitute 
of  our  present  systematic  knowledge  of  them  and  their  preven- 
tion or  treatment.  The  same  is  equally  true  of  the  operations 
which  characterize  modern  surgery.  Operations  for  cancer  of 
the  breast,  face,  tongue,  oesophagus  or  stomach,  abdominal 
operations,  goitre  removals,  gall-stone  operations,  operations  for 
the  radical  cure  of  hernia,  and  the  like,  are  but  a  few  examples 
of  the  debt  which  general  surgery  owes  to  the  hospital.  This 
influence  is  far-reaching,  and  even  granting  that  now  and  then  a 
surgical  genius  might  rise  above  the  level  of  mediocrity  and  find 
new  paths  for  others  to  follow  without  the  agency  of  hospitals, 
the  discovery  of  new  methods  and  the  diffusion  of  surgical  knowl- 
edge would  be  incredibly  slow. 

It  is  proper  that  I  should  add  some  considerations  largely  per- 
sonal in  character  or  perhaps  more  properly  the  outcome  of  per- 
sonal convictions  in  regard  to  hospitals. 
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1.  They  should  not  be  too  large  and  yet  should  be  of  a  proper 
size  for  the  education  of  members  of  the  medical  staff  and  for 
the  adequate  training  of  nurses.  For  a  similar  reason  they 
should  have  a  variety  of  service,  such  as  medicine,  surgery,  ob- 
stetrics, and  pediatrics.  An  out-patient  department  is  also  very 
desirable  and  the  work  of  both  hospital  and  dispensary  ought  to 
be  supplemented  by  a  convenient  convalescent  home  for  the  use 
of  nervous  patients,  joint  cases,  and  others  convalescing  from  ex- 
hausting diseases.  This  will  relieve  the  hospital  wards  so  apt 
to  be  crowded  by  patients  who  require  some  minor  sort  of  care 
and  may  remain  in  an  expensive  hospital  ward  to  exclude  more 
urgent  cases  for  lack  of  any  other  provision  for  them.  It  is 
evident  to  all  hospital  workers  that  a  tendency  exists  to  discharge 
patients  from  care  too  soon  and  that  many  patients  would  secure 
more  permanent  relief  from  disease  if  they  could  be  kept  under 
care  until  their  convalescence  is  well  established.  If  a  con- 
valescent home  for  fifty  patients  could  be  given  to  each  hospital 
of  two  hundred  beds  it  would  in  many  instances  relieve  the  pres- 
sure for  admission  which  constitutes  such  a  serious  drag  upon 
the  spirits  of  all  hospital  workers,  and  thus  promote  the  comfort 
and  well-being  of  both  acute  and  convalescent  patients. 

2.  Hospitals  of  medium  size  should  be  scattered  throughout  a 
city  and  so  situated  as  to  enable  patients  to  be  transformed 
promptly  and  with  a  minimum  of  fatigue  and  hardship.  It 
ought  not  to  be  a  matter  of  pride  for  any  city  to  be  able  to  point 
to  an  acute  hospital  with  i,cx)o,  1,500,  2,000,  or  even  2,500  beds. 
It  is  impossible  to  supervise  adequately  an  establishment  of  such 
size  and  all  who  attempt  it  break  down  in  health.  Like  the  rail- 
way which  carries  a  traffic  in  excess  of  the  capacity  of  the  line 
and  the  rolling  stock  it  is  found  that  the  economy  of  administra- 
tion in  a  monster  hospital  is  more  than  lost  by  the  waste  of  food 
and  suppHes,  the  excessive  wear  and  tear  of  all  fixtures,  furnish- 
ings, and  the  evils  which  arise  when  personal  supervision  becomes 
too  impersonal.  The  personal  touch  is  everywhere  lost.  This 
has  been  demonstrated  many  times  in  hospitals  for  the  insane 
where  the  tendency  for  many  years  has  been  to  increase  their 
capacity  from  a  mistaken  idea  that  the  expense  per  capita  would 
thus  be  lessened.  All  alienists  now  agree  that  a  point  has  been 
reached  by  many  hospitals  where  amplitude  is  no  longer  economi- 
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cal.  In  Scotland  two  hospitals  of  moderate  size  for  the  insane 
of  the  City  of  Glasgow  have  been  built  within  three  of  four  miles 
of  each  other  under  distinct  management.  In  the  United  States 
I  fear  that  the  patients  who  are  now  sheltered  by  the  two  hos- 
pitals and  have  plenty  of  space  would  have  jostled  each  other  at 
meals,  at  chapel,  and  upon  the  exercise  grounds  in  a  single 
monster  institution. 

3.  Cases  of  chronic  disease  should  be  kept  out  of  hospitals  for 
acute  diseases.  This  should  be  for  two  good  reasons,  the  greater 
expense  of  accommodation  and  care  for  the  acute  case  and  the 
evil  influence  of  the  chronic  case  upon  the  patient  who  has  an 
acute  disease.  Hospitalization  is  a  demoralizing  process  and  yet 
well-nigh  inevitable  and  no  person  can  remain  indefinitely  in  a 
general  hospital  without  becoming  a  source  of  injury  to  others. 
Such  patients  should  go  promptly  to  institutions  for  chronic  dis- 
ease when  it  becomes  evident  that  they  are  Hkely  to  remain  perma- 
nent hospital  residents. 

4.  From  the  standpoint  of  effective  charity  it  is  not  desirable 
to  multiply  special  hospitals.  The  temptation  to  do  so  is  great 
especially  in  a  charitable  community.  In  the  city  of  my  residence, 
there  are  three  more  or  less  perfectly  equipped  infirmaries  for 
eye,  ear,  nose,  and  throat  cases,  four  separate  and  distinct  lying- 
in  hospitals,  and  several  public  and  private  hospitals  for  diseases 
of  women.  All  of  the  work  done  in  these  establishments  could 
be  better  accomplished  in  out-patient  departments  of  general  hos- 
pitals and  in  the  general  hospital  wards. 

Sentimental  considerations  should  no  longer  have  weight  in 
hospital  matters.  Hospitals  should  be  established  and  maintained 
in  every  centre  of  population.  They  should,  however,  be  built 
with  simplicity  and  with  a  single  eye  to  the  great  purposes  they 
are  designed  to  fulfil.  Furniture,  fixtures,  operating  rooms,  treat- 
ment rooms,  and  laboratories  should  all  be  models  of  simplicity 
and  utility  and  no  part  of  the  funds  provided  by  a  generous  pub- 
lic should  be  expended  upon  useless  ornamentation  and  architec- 
tural extravagance.  The  work  of  relieving  sickness  and  suffer- 
ing among  the  poor  is  imperative  but  expensive,  and  it  should  not 
be  hindered  by  false  demands  which  have  no  connection  with  the 
work  of  charity. 
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PREFACE 

The  accompanying  lessons  in  various  subjects  of  the  secondary 
curriculum  differ  materially  from  model  lessons  as  they  have 
hitherto  appeared  in  various  publications,  in  this  respect:  that 
they  represent  through  stenographic  reports  the  actual  occur- 
rences in  the  classroom  during  a  given  recitation  period.  It  is 
one  thing  for  an  expert  teacher  to  plan  in  the  privacy  of  his 
study  a  model  lesson  in  a  given  subject;  it  is  quite  another  to 
meet  in  the  conduct  of  the  recitation  the  exigencies  of  the  living 
class.  The  untoward  occurrences  of  the  classroom,  the  mis- 
conceptions of  the  pupils,  introduce  situations  and  shape  the 
current  of  procedure  in  ways  that  are  exceedingly  instructive 
to  the  teacher  in  actual  practice. 

To  our  students  in  Secondary  Education,  their  experience  of 
such  recitations  has  proved  valuable,  both  whilst  they  listen  to 
the  recitation,  and  afterwards  when  they  study  in  detail  these 
stenographic  reports.  According  to  the  temperament  of  the 
teacher,  or  the  nature  of  the  subject  matter,  these  lessons  differ 
widely,  in  the  matter  of  exposition,  of  the  application  of  the 
question  and  answer  method,  as  well  as  in  the  development  of 
new  thought.  As  an  unvarnished  tale  of  class  work,  then,  these 
reports  are  presented.  Teachers  in  the  field  may  find  in  them 
the  stimulus  to  a  further  elaboration  of  this  method  of  record- 
ing actual  work. 

Julius  Sachs 

Professor  of  Secondary  Education,  Teachers  College 
Columbia  University 
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HIGH   SCHOOL  LESSONS 


.  INTRODUCTION 

The  accompanying  stenographic  lesson  reports  have  been 
chosen  from  a  considerable  number  made  during  a  series  of  ob- 
servations conducted  by  the  Department  of  Secondary  Educa- 
tion, in  the  Horace  Mann,  Ethical  Culture,  Wadleigh,  and  Wash- 
ington Irving  High  Schools  in  New  York  City.  In  this  series 
of  experiments  it  has  been  a  very  difficult  matter  to  secure 
accurate  reports  even  under  the  best  of  conditions,  due  in  part 
to  our  inability  to  secure  reporters  with  sufficiently  varied  steno- 
graphic vocabularies  to  meet  as  promptly  as  they  must  the  tech- 
nical expressions  used.  Even  some  of  our  most  expert  reporters 
have  been  put  to  rout  when  called  upon  to  use  such  terms  as 
simultaneous  linear  equation,  abscissa,  ordinate,  x-axis  in  one 
hour,  and  Praxiteles,  Thucydides,  Phidias,  Xenophon  in  the 
next.  This  diflficulty  is  further  augmented  by  the  fact  of  the 
almost  universal  custom  of  high-school  pupils  to  speak  indis- 
tinctly, to  pronounce  words  carelessly,  or  to  trail  off  their  sen- 
tences into  nothingness. 

The  lessons  published  are  in  every  real  sense  "  as  is  "  lessons 
although  the  teacher  knew  in  each  instance  that  the  stenographers 
were  to  be  present.  This  arrangement  was  made  with  the 
teachers  to  avoid  the  needless  expenditure  of  time  and  money 
in  trying  to  report  lessons  that  by  their  nature  could  not  be  re- 
ported with  any  degree  of  accuracy,  such  for  example  as  lessons 
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involving  considerable  blackboard,  map,  or  note-book  work. 
Furthermore,  we  wished  the  teachers  to  give  representative  les- 
sons, having  no  desire  to  snapshot  them  at  less  fortunate  hours. 

At  best  the  conditions  under  which  teachers  and  pupils  appear 
in  all  such  lessons  cannot  be  considered  normal.  The  mere  pres- 
ence of  stenographers  with  the  knowledge  that  they  are  per- 
petuating in  cold  type  every  sound  that  is  made,  is  sufficient  in 
itself  to  destroy  utterly  the  natural  relations  of  a  good  class- 
room. It  is  indeed  an  evidence  of  loyalty  to  the  profession  and 
of  sympathetic  appreciation  of  the  needs  of  the  profession  that 
teachers  have  responded  so  generously  in  these  experiments  and 
submitted  so  willingly  to  a  confessedly  trying  ordeal. 

No  black-and-white  lesson  can  ever  reproduce  the  personal 
relations  existing  between  teacher  and  pupils.  Manner, 
voice,  sympathy — in  fact,  all  the  qualifications  that  contribute  to 
the  inspirational  side  of  teaching — are  left  out :  the  stenographic 
lesson  reflects  only  the  purely  intellectual  reactions  of  the 
moment. 

With  all  these  limitations,  however,  the  stenographic  report 
has  distinct  uses.  Shorn  thus  of  all  embellishments  it  is  of 
importance  to  the  student  to  see  what  the  lesson  offers  in  in- 
tellectual and  educational  substance.  It  is  this  residue  that  fur- 
nishes him  with  material  for  study.  It  not  infrequently  happens 
that  groups  of  students  come  from  a  class  observation  completely 
dominated  by  the  personality  of  the  teacher,  in  some  instances 
where  there  is  in  reality  little  to  commend  except  a  charming  and 
dramatic  manner  on  the  part  of  the  teacher.  The  stenographic 
lesson  report  soon  reveals  the  actual  strength  or  weakness  in 
the  content  of  the  lesson  and  in  the  psychology  of  its  presenta- 
tion. It  gives  the  facts  of  the  lesson  for  analysis  and  study,  and 
for  repeated  analysis  and  study  as  the  student  grows  in  the 
power  to  observe;  whereas  from  the  general  observation  he  has 
only  impressions  to  work  upon,  impressions  that  are  easily  ob- 
scured or  effaced.  With  the  manuscript  as  a  basis,  or  point 
of  departure,  it  is  also  possible  to  do  constructive  work  on  con- 
tent, plan,  questioning,  application,  etc. 

The  lessons  are  here  published  without  criticism  or  comment. 
They  are  used  for  detailed  study  by  students  in  the  department 
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before  they  go  out  to  observations  of  new  lessons  in  order  that 
certain  habits  of  observation  may  be  formed,  thereby  saving  to 
the  teachers  some  of  the  time  and  energy  spent  in  class  ob- 
servation. 

Each  lesson  is  prefaced  with  a  brief  editorial  by  the  teacher, 
showing  the  setting  of  the  lesson  in  a  series,  with  a  few  addi- 
tional facts  necessary  to  an  intelligent  reading  of  the  lesson. 

RoMiETT  Stevens. 


MATHEMATICS   LESSON 

Second   Year   in   Five- Year   Course 

A  First  Lesson  on  the  Graphic  Method  of  Solving  Simul- 
taneous Linear  Equations 

Introductory  Note 

The  following  lesson  was  given  to  a  class  of  twenty-two 
pupils  (boys  and  girls  together)  in  a  period  of  forty  minutes. 
Previous  to  this  lesson  the  class  had  studied  algebra  eleven 
months,  five  times  a  week,  and  had  covered  the  subject  through 
quadratic  equations.  As  they  had  never  taken  up  graphic  solu- 
tions, this  was  the  first  of  a  series  of  six  lessons  on  that  topic, 
which  included  the  plotting  of  quadratic  and  cubic  functions  of 
one  variable  as  well  as  simultaneous  linear  equations. 

Graphic  work  is  taken  up  at  this  point  for  the  following 
reasons : 

(i)  As  an  introduction  to  graphic  work,  in  general,  and  to 
connect  algebra  with  some  of  the  graphs  one  may  meet  in  every- 
day life. 

(2)  To  clear  up  the  notion  of  a  function. 

(3)  To  explain  why  a  simple  equation  is  called  linear. 

(4)  To  show  that  a  pair  of  simultaneous  linear  equations 
have,  in  general,  only  one  solution. 

(5)  To  explain  why  certain  sets  of  simultaneous  linear  equa- 
tions have  peculiar  solutions. 

(6)  To  show  that  a  quadratic  equation  has  two  roots,  a  cubic 
three  roots,  etc. 

(7)  To  show  that  imaginary  roots  enter  in  pairs. 

In  another  semester  the  subject  is  again  taken  up  in  connection 
with  simultaneous  quadratic  equations,  where  it  clears  up  very 
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easily  the  question  of  the  number  of  solutions  to  be  expected 
from  a  given  set  of  equations,  and  shows  why,  in  certain  cases, 
we  have  a  less  number  of  solutions  due  to  the  presence  of  equal 
or  infinite  roots.  The  subject  is  one  in  which  the  pupils  are 
always  interested,  and  repays  the  teacher  well  for  the  time  spent 
upon  it. 


Teacher:  You  have  studied  various  kinds  of  simple  equa- 
tions. First,  you  had  those  involving  one  unknown  quantity, 
such  as  2x  +  3  =  7.  Then  you  studied  those  with  two  unknown 
quantities,  such  as  x  +  y  =  5,  and  x  —  y  =  3.  All  the  time  you  had 
these  equations,  you  solved  them  by  algebraic  methods,  using 
axioms  and  finding  certain  values  of  x  and  y  which  would  satisfy 
both.  But  we  have  a  more  interesting  and  attractive  way  of  work- 
ing equations  of  this  kind  ;  it  makes  the  equation  appeal  to  our  eye 
in  a  very  real  way ;  in  other  words,  we  are  going  to  take  a  picture 
of  such  an  equation,  and  find  its  solution  by  that  means,  and 
when  we  get  this  photograph  it  is  going  to  be  about  the  same 
thing  to  us  for  the  equation  that  an  illustration  would  be  for 
a  story  that  we  might  read.  You  have  seen  this  kind  of  thing 
very  often, — the  method  used  to  photograph  these  equations, — 
sometimes  in  the  newspapers,  and  as  soon  as  we  bring  it  out, 
you  will  recognize  it. 

Suppose  we  were  interested  in  following  the  way  the  tem- 
perature varies  out  of  doors,  how  it  varies  from  hour  to  hour. 
We  might  say  that  at  this  moment,  at  one  o'clock,  the  tempera- 
ture is  30°,  and  that  it  will  change  to  40°,  say,  at  two  o'clock, 
to  35°  at  three  o'clock,  remain  at  35°  at  four,  drop  to  30°  at 
five,  25°  at  six,  and  so  on.  We  know  the  temperature  has  gone 
up,  we  know  it  has  gone  down,  but  we  can  state  that  in  the 
form  of  a  picture  so  it  will  appeal  to  us  much  more,  so  we  will 
see  a  little  better  that  the  temperature  rises  quickly  between  one 
and  two  o'clock,  not  so  much  between  two  and  three  o'clock, 
remains  the  same  at  four,  drops  gradually  between  four  and 
five,  etc. 

And  it  all  depends  upon  a  very  simple  little  thing,  just  a 
scheme  by  which  we  can  make  a  single  point  represent  two 
things  at  the  same  time. 
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[Before  the  lesson  commenced,  the  teacher  had  marked  on  the 
blackboard  a  number  of  sets  of  small  squares  to  represent  cross- 
section  paper.    The  teacher  now  points  to  one  of  these  sets.] 

I  will  show  you  how  we  might  go  about  this.  We  might  take 
this  line  here  {Points  to  line  OX,  Fig.  I)  and  call  it  the  hour 
line,  and  precisely  twelve  o'clock  I  would  mark  here  {Points  to 
O  in  Fig.  I  and  zurites  12),  here  one  o'clock,  here  two,  here 
three,  four,  five,  six.     {Teacher  writes  these  numbers  in  Fig.  I.) 


Fig.  I 


Suppose  we  wish  to  represent  half  past  twelve,  that  would  be 
half  way  between  twelve  and  one,  here,  on  the  hour  line.  This 
line  {Points  to  OY)  I  will  call  the  temperature  line,  and  I  will 
mark  degrees  on  it.  I  start  with  10°,  20°,  30°,  40°,  50°,  and 
so  on.  {Writes  these  numbers  on  OY.)  And  now  the  question 
arises,  how,  on  a  diagram  like  this,  drawn  off  into  squares,  can 
we  tell  that  the  quantity  which  we  call  the  temperature  is  30° 
at  one  o'clock?  I  run  along  this  line  until  I  come  to  30°  {Runs 
chalk  along  line  OY  from  O  until  he  reaches  30°),  then  I  move 
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my  chalk  to  the  right  until  it  is  directly  over  i  on  the  hour  line. 

I  will  put  a  point  there   (Places  point  A)  ;  that  point  tells  us 

two  things,  that  it  is  30°  and  that  it  is  one  o'clock;  40°  at  two 

o'clock,  I  will  put  that  down  in  a  similar  way  (Places  point  B). 

At  three  o'clock  it  is  going  to  be  35°,  but  I  have  no  35°  here. 

How  would  you  represent  that.  Miss  Carman? 

MissC:    Halfway  between.     (Teacher  places  point  C.) 
Teacher:     At  four  o'clock  you  will  come  again  to  35°,  at 

five  we  have  30°    (Places  points  D  and  E)  ;  at  six  it  is  25°, 

how  will  we  place  that,  Mehlbach  ? 

Mehlbach  :  Put  on  the  fifth  line,  between  30  and  40 — no — 
Teacher:  35?  no,  it  's  25,  right  in  here  (Points  to  F),  and 
at  seven  we  are  going  to  have  20°.  (Places  G.)  Now,  just 
one  other  thing;  if  the  temperature  was  30°  at  one  o'clock,  and 
40°  at  two,  it  is  easy  to  see  that  there  was  a  gradual  rise  in 
temperature  between  one  and  two  o'clock;  so  it  is  reasonable 
to  say  that  a  little  after  one  o'clock  it  was  a  little  more  that  30° 
(Points  to  the  space  betzveen  the  points  A  and  B),  a  little  more 
after  one,  still  more  above  30°,  and  so  on.  And  so,  if  we  choose, 
we  can  fill  in  with  other  points  the  spaces  between  the  points 
already  placed,  these  other  points  representing  intervening  tem- 
peratures ;  and  if  I  had  a  record  for  every  minute,  I  would 
practically  fill  up  all  the  spaces, — that  is  just  as  good  as  having 
what? 

Pupil:  A  line.  (Teacher  drazvs  a  line  connecting  these 
points,  Fig.  I.) 

Teacher:  If  I  draw  that  line  in  that  particular  form,  that 
line  pictures  to  our  eye  in  a  very  vivid  way  just  how  the  tem- 
perature fluctuated ;  you  see  it  went  up  pretty  fast  there  (Points 
to  the  part  of  the  line  between  A  and  B),  but  here  (between 
B  and  C)  it  gradually  goes  down.  At  four  o'clock  it  is  still  at 
35°,  at  five  it  went  down  just  a  little,  at  six  just  a  little,  and 
this  line,  by  its  change  in  direction,  is  showing  all  that.  Now, 
to  make  it  still  a  little  more  interesting,  we  can  change  this  a 
little  more;  let  us  first  put  down  a  temperature  for  twelve 
o'clock,  call  it  25°  (Places  point  H)  ;  my  line  now  gives  a  com- 
plete record  of  the  temperature  from  noon  until  seven  in  the 
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evening.  Suppose  now,  we  are  interested  in  showing  how  the 
temperature  varied  this  morning, — how  could  I  arrange  it, — 
suppose  this  morning  at  eleven  the  temperature  was  20°,  how 
can  I  arrange  it  on  this  diagram  to  represent  that?  (Teacher 
points  to  Fig.  I.) 

Pupil:     Put  it  down  as  minus  i. 

Teacher:  Go  off  this  way?  (Teacher  points  to  the  left  of 
O,  Fig.  1.) 

Pupil:     Yes,  you  could  put  it  down  that  way. 

Teacher:  I  am  very  glad  of  your  suggestion;  go  back,  you 
mean  ? 

Pupil  :     Yes. 

Teacher:     I  will  put  it  down  here  (Places  point  M),  which 
will  be  eleven  o'clock,  or  minus  i, — meaning  from  what? 
Pupil:     12. 

Teacher:  Yes,  or  from  noon.  Now  we  have  recorded  the 
fact  that  it  was  20°  at  eleven  o'clock.  Suppose  this  had  been 
an  extremely  cold  morning,  and  at  ten  o'clock  the  temperature 
was  10°,  how  will  I  put  that  down  here?     Bob? 

Bob  :     Down  opposite  ten  o'clock. 

Teacher:  But  I  haven't  put  ten  o'clock  down  yet — 'where 
will  ten  o'clock  go? 

Bob:     Between  20 —  (Hesitates). 

Teacher:     Ten  o'clock,  not  ten  degrees. 

Bob  :     Ten  o'clock  will  be  on  the  other  side,  or  minus  2. 

Teacher:  All  right;  then  suppose  at  ten  o'clock  the  tem- 
perature was  10°  (Places  point  N)  ;  suppose  at  nine  the  tem- 
perature happened  to  be  exactly  zero  (Places  point  P),  and 
suppose  at  eight  it  happened  to  be  10°  below  zero?  How  can 
I  indicate  below  zero? 

Pupil:     Go  right  straight  down — 

Teacher:  Good,  right  down  in  here.  (Places  point  R  and 
joins  all  the  points  by  a  line.)  There  is  a  curve  that  shows  us 
very  nicely  the  temperature  for  the  day,  commencing  this  morn- 
ing,— it  shows  exactly  how  the  temperature  varied.  That  is 
much  more  interesting  than  to  look  over  a  lot  of  numbers.    Now, 
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just  as  this  is  more  interesting  to  you,  so  it  will  be  more  inter- 
esting to  you  to  see  how  we  can  get  a  picture  of  an  equation. 
Remember  that  the  secret  of  all  this  depends  on  that  scheme 
of  having  one  point  represent  two  things  at  the  same  time.  Sup- 
pose I  take  this  equation,  x  +  y  =  5  ;  what  kind  of  an  equation  is 
that,  Silberman? 

SiLBERMAN  :     Simple  equation  ? 

Teacher:     Simple,  yes;  anything  else  you  can  think  of? 

Silberman  :     An  impossible  equation, — you  can't  work  it. 

Teacher:     Is  he  right?    What  kind  of  an  equation  is  that? 

Pupil  :     Incomplete. 

Another  Pupil:     Indefinite,  indeterminate. 

Teacher:  When  you  call  that  equation  indefinite,  just  what 
do  you  mean? 

Another  Pupil:  One  cannot  determine  any  special  pair  of 
values  for  x  and  y. 

Teacher  :     Give  me  some  values  you  do  know  about. 

Pupil:     3  and  2. 

Teacher:  Yes;  and  I  can  fill  in  here,  if  I  choose,  4  and  i, 
and  2  and  3,  and  so  on.     {Teacher  makes  the  following  outline.) 


X 
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Now,  when  you  called  that  equation  indeterminate,  what  did  you 
mean?  Cushman? 

Cushman:  You  couldn't  get  any  special  values  for  x  or  y; 
you  could  get  any  number  of  values — 

Teacher  :     What  condition  do  you  place  on  any  set  of  them  ? 

Cushman  :     That  added  together  you  get  five. 

Teacher:  And  if  I  give  you  that  equation,  you  don't  know 
which  particular  pair  I  have  in  mind.  It  will  be  interesting  for 
us  to  put  on  this  kind  of  a  framework  {Points  to  another  set  of 
squares  on  hoard)  as  we  did  before,  for  temperatures,  these 
various  values  that  we  can  have  for  this  equation — these  various 
pairs  of  values — and  just  as  I  had  a  line  over  there  that  I  called 
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the  hour  line,  I  will  have  a  line  here  {Points  to  OX,  Fig.  II), 
that  I  call  the  X  line,  and  I  will  mark  on  it  i,  2,  3,  and  so  on, 
and  this  line  I  will  call  the  Y  line,  and  mark  on  it  i,  2,  3,  and 
so  on.  Will  you  represent  for  me  upon  this  scheme  the  single 
point  that  will  represent  x  =  3,  and  y  =  2,  Miss  Bruckheimer? 

]\Iiss  B  {stepping  to  the  hoard):  x  =  3  here,  and  y  =  2  up 
there.     {She  locates  A,  Fig.  II.) 

Teacher:     Give  me  this  point.  Miss  Ralli,  x  =  i,  and  y  =  4. 
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Miss  R:    {Steps  to  the  board  and  correctly  locates  B,  Fig.  II.) 
Teacher:     That  will  do;  this  point,  x  =  4,  y=  i,  Miss  Kap- 
lan? 

Miss  K:     {Writes  it  correctly;  she  locates  C,  Fig.  II.) 
Teacher:     While  you  are  at  the  board,  give  me  the  point 
X  =  2,  and  y  =  3. 

Miss  K:     {Locates  P  correctly.) 

Teacher:     All  right;  who  will  give  mex  =  6,  y  =  — i.     I 
wonder  if  vou  could  see  how  to  do  that,  Burland  ? 
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Burland:     (Places  it  correctly  at  point  D,  Fig.  II.) 

Teacher:  All  right.  By  the  way,  one  pair  of  values  I  am 
interested  in, — if  y  happened  to  equal  5,  what  is  the  correspond- 
ing value  of  X,  Miss  Strauss  ? 

Miss  S:     x  =  nothing.     (She  places  E  correctly.) 

Teacher  :  We  usually  call  it  zero ;  who  will  give  me  x  =  5, 
y  =  o,  will  you,  Miss  Olmstead  ? 

Miss  O:     (At  board,  correctly  places  K.) 

Teacher:  All  right;  thank  you  very  much.  Another  one 
that  I  might  get, — I  think  I  will  just  take  the  trouble  to  get  one 
or  two  more, — suppose  I  take  x  =  —  i,  y  =  6;  Humphrey,  will 
you  give  me  that? 

Humphrey:     (At  board,  correctly  locates  M.) 

Teacher:     While  you  are  there,  give  me  x  =  7,  y  =  —  2. 

Humphrey:     (Correctly   places  L.) 

Teacher  :  Very  well,  thank  you  very  much ;  now,  just  make 
this  one  so  it  will  stand  out  a  little  better  (referring  to  a  point 
not  marked  clearly).  Just  one  or  two  other  points  I  am  inter- 
ested in  here;  suppose  you  should  choose  x  =  25^2,  what  is  the 
corresponding  value  of  y? 

Pupil:     y  =  2i4. 

Teacher  :  These  then,  are  corresponding  values.  Mehlbach, 
can  you  represent  the  point  x  =  2j4,  y  =  2^4  ? 

Mehlbach:  Should  be  x  =  2>4,  that  would  be  y  =  2^. 
(Places  point  F  correctly.) 

Teacher:  Do  you  think  so?  All  right.  If  I  should  take 
x  =  2^,  could  you  find  a  pair  of  values.  Miss  Carman? 

Miss  C:     Yes,  y  =  294. 

Teacher:  Will  you  represent  that  pair  for  me,  x  =  234, 
y  =  2-I4.   where   is  y  =  2-)4  ? 

Miss  C:     I  should  say  about  the  same  place.     (At  the  board.) 

Teacher:     Let  me  see  where  you  think  that  place  is. 

Miss  C:  How  did  this  go  (referring  to  a  point  previously 
placed) — out  this  way? 

Teacher  :     Yes. 

Miss  C  :    x  =  2^4  would  be  about  here. 

Teacher:  That  is  all  right,  thank  you.  Now,  please  look  at 
all  those  points  which  we  have  located.    Anything  to  interest  you  ? 
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Pupil:     On  a  straight  line. 

Teacher:  That  is  a  very  interesting  thing;  if  I  just  draw 
this  down  here  (Joins  all  the  points  by  the  line  MN),  I  get  what? 
They  are  on  a  straight  Hne.  You  can  think  of  a  straight  line 
as  any  number  of  points  side  by  side;  how  many  points  would 
there  be  in  that  straight  line? 

Pupils:     Any  number. 

Teacher:  Very  well.  Now,  take  that  equation  up  there, 
X  +  y  =  5  ;  how  many  solutions  to  that  equation  ? 

Pupil:     Indeterminate, — any  number. 

Teacher  :  That  is  right.  I  wonder  if  it  happens  that  the  any 
number  of  points  in  this  line  agree  with  the  any  number  of  solu- 
tions in  that  equation ;  do  you  suppose  so  ? 

Pupil  :     Yes. 

Teacher:  That  is  exactly  the  situation;  all  of  these  points, 
if  we  get  them,  would  lie  on  that  line,  and  any  point  on  the 
line  that  you  select  will  represent  a  solution  of  this  equation,  any 
point  you  want  to  take ;  let  's  try  it.  Suppose  first,  I  should  con- 
tinue my  work  down  here  (Completes  the  left  side  of  Fig.  II), 
continue  those  off  in  this  direction  (Marks  down  the  numbers 
—  I,  —2,  —3,  etc.,  on  OX).  Now  tell  me  what  there  would  be 
over  here — this  would  be?     (Points  down  on  OY.) 

Pupils:     Minus  i. 

Teacher:     And  this?     (Points  below  O  on  OY.) 

Pupils:     Minus  2. 

Teacher:     And  this? 

Pupils:     Minus  3. 

Teacher:  And  so  on.  Now,  just  reverse  what  you  have 
been  doing.  Name  that  point  (Selects  point  L  on  the  line  MN), 
that  is  one  point  on  this  straight  line;  name  it.  Miss  Ralli. 

Miss  R:     x  =  7,  y  =  2. 

Teacher:     What  do  you  think  it  is,  Burland? 

BuRLAND :     I  think  it  is  x  =  7,  and  y  =  —  2. 

Teacher:  y  =  — 2,  very  well;  he  said  y  =  — 2,  x  =  7;  does 
that  fit  the  equation  x  +  y  =  5  ? 

Pupils  :     Yes. 

Teacher:  Let  's  take  another;  let  me  take  that  point,  Miss 
Ralli?     (Teacher  points  to  M.) 
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Miss  R  :     That  would  be  x  =  —  6— no,  —  i. 

Teacher:    And  what  else — 

Miss  R  :     That  will  be  y  =  —  6,  no,  y  =  +  6. 

Teacher:     Does  that  fit  that  equation,  Miss  Ralli? 

Miss  R:     Yes. 

Teacher:  Let  me  take  one  up  here ;  take  that  point.  (Points 
to  MR),  and  be  just  as  careful  as  you  can.  What  do  you  think 
that  point  represents.  Miss  Strauss? 

Miss  S:  y  =  3%  and  x=i  and  —no,  I  think  y=3j^  and 
X  =  i^. 

Teacher:     Does  that  fit  our  particular  equation? 

Pupils  :     Yes. 

Teacher:  Suppose  I  took  this  particular  point  here  (Points 
to  another  point  on  the  line  MN,  just  below  R),  do  you  think 
the  value  of  x  and  the  value  of  y,  as  represented  by  that  point, 
would  fit  that  equation?    What  is  the  value  of  x? 

Pupil:     i^ — 

Teacher:    — and  the  value  of  y? 

Pupil:     3^. 

Teacher:     So  that  will  fit? 

Pupils  :     Yes. 

Teacher  :  It  does  fit.  That  leads  us  to  have  faith  that  any 
point  we  choose  to  select  along  that  line  represents  a  value  of 
y  and  a  value  of  x  which  satisfy  the  equation,  x  +  y  =  5.  Now, 
just  a  thing  of  interest;  that  particular  equation  has  a  name; 
when  you  studied  algebra  last  year,  you  learned,  probably,  the 
name  of  that  equation,  though  you  may  not  recall  it,  but  that 
equation  is  sometimes  called  a  linear  equation.  You  see  why  it 
is  called  a  linear  equation — 

Teacher  :  — because  its  picture  is  a  straight  line, — but  at  the 
time  you  had  it,  you  saw  no  reason  for  its  being  called  linear. 
And  now  for  another  interesting  thing.  That  is  the  picture  of 
X  +  y  =  5.  I  am  going  to  take  another ;  x  —  y  =  3,  we  will  say, 
and  I  am  going  to  get  the  picture  of  that  equation,  and  I  call 
that  "  plotting  "  the  equation.  I  will  simply  get  the  points  for 
it,  just  as  I  did  before.  Now,  give  a  few  values  that  will  fit 
that.  Miss  Carman. 

Miss  C:     5  and  2,  6  and  3,  7  and  4,  8  and  5. 
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Teacher  :  All  right ;  x  =  5,  and  y  =  2  right  there  {Locates  V, 
Fig.  II),  X  =  6  and  y  =  3,  come  along  here  {Locates  G)  ;  x  =  7 
and  y  =  4,  come  along  here  to  7,  and  go  up  to  y  =  4  {Locates  W), 
X  =  7,  y  =  5,  and  so  on.  If  I  keep  that  up,  I  will  get  a  large  num- 
ber of  points  as  before,  and  what  will  those  points  be  on? 

Pupils:     Straight  line. 

Teacher:  I  am  going  to  draw  that  straight  line.  {Draws 
line  ST.)  Let  's  see  if  there  is  anything  that  interests  you — is 
any  point  on  this  new  straight  line  a  solution  to  that  equation? 
{Points  to  equation  x  —  y  =  3.) 

Pupils  :     Yes. 

Teacher  :  Let  's  try  one  or  two ;  take  that  point  right  there, 
that  is  on  this  line.  {Points  to  C  on  line  ST.)  Read  me  the 
values  of  x  and  y  represented  by  that  particular  point.  Miss 
Olmstead. 

Miss  O  :     x  =  4  and  y  =  i. 

Teacher:     Does  that  fit  this  equation?     {Teacher  points  to 

X  — y  =  3-) 
Pupils  :     Yes. 

Teacher:  Let  us  try  another.  {Points  to  G.)  What  does 
this  point  represent?     Pfeiffer? 

Pfeiffer  :     X  =  6,  y  =  3. 

Teacher:     Do  these  values  satisfy  our  equation  x  —  y  =  3? 

Pfeiffer  :     Yes. 

Teacher:  Take  another  point.  {Points  to  H.)  What  is 
that,  Burland? 

Burland:     X  =  2,  y  =  — I. 

Teacher:     Will  they  serve  in  that  equation? 

Burland:     Yes,  because  minus  a  minus  gives  plus. 

Teacher:  Very  well;  now,  that  point  {Points  to  C,  Fig.  II), 
let  us  come  back  to  that;  is  it  on  this  line?  {Points  to  line  MN, 
Fig.  II.) 

Pupil  :     Yes. 

Teacher:  And  the  value  of  x  and  y  represented  by  that 
point  does  what? 

Pupil  :     Solves  the  equation,  x  +  y  =  5. 

Teacher:  Exactly.  Let  's  see  if  it  is  true.  {Teacher  sub- 
stitutes values  X  =  4,  y  =  I ,  in  equation  x  +  y  =  5  fl«^  finds  that 
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they  satisfy  it.)  But  this  point  C  is  also  on  this  Hne.  (Points  to 
line  ST.)     What  do  all  points  on  that  line  do,  Williams? 

Williams:     Satisfy  the  equation  x  — 7  =  3. 

Teacher  :     Does  the  value  represented  by  C  satisfy  x  —  y  =  3  ? 

Williams  :     Yes. 

Teacher:  So  we  have  x  =  4  and  y  =  i  fitting  both  lines  and 
both  equations ;  let  's  forget  all  about  that,  and  see  if  it  's  true. 
Let  us  now  solve  the  two  equations  by  the  regular  algebraic 
method.  (This  zvas  done  by  one  of  the  pupils  zvho  obtained 
x  =  4,  and  y  =  I . ) 

Teacher  :  Very  well ;  you  got  that  the  way  you  have  always 
been  getting  it,  but  I  got  this  same  answer  without  knowing 
anything  about  your  algebraic  method.  I  have  a  picture  of  the 
solution  of  those  two  equations;  we  give  that  picture  a  name; 
we  call  it  the  "  graph  "  of  those  two  equations,  and  this  kind 
of  work  we  call  "graphing";  this  (Points  to  line  MN)  is  the 
graph  of  one  equation,  this  (Points  to  line  ST)  the  graph  of 
the  other;  an  interesting  thing.  One  equation  like  that  makes 
one  straight  line,  and  another  makes  another  straight  line ;  that 
point  where  they  cut  is  the  answer  that  fits  both  equations,  is 
it  not? 

Class  :     Yes. 

Teacher  :  Now,  you  might  say,  "  Well,  that  is  quite  long," 
So  the  question  now  is  to  reduce  speed  somewhat — or  rather, 
increase  speed  and  reduce  time.  How  many  points  does  it  take 
to  make  a  straight  line? 

Pupil:     Only  two  points. 

Teacher  :  I  got  a  great  number  to  show  that  it  was  possible 
to  make  all  these  points  appear  on  a  straight  line.  If  we  are 
working  equations  of  that  kind,  we  will  do  only  the  amount 
necessary  to  get  a  solution :  suppose  we  take  this  new  set  of 
equations,  2x  +  y  =  10,  and  x  +  y  =  7,  and  now  we  will  do  the 
very  least  amount  of  work.  Forget  the  first  equation  for  a 
moment,  and  deal  with  the  second.     What  values  satisfy  it? 

Pupil:     i  and  6,  5  and  2. 

Teacher:     Is  that  enough? 

Pupil:     Too  much. 

Another  Pupil:     Just  enough. 
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Teacher:     Where  will  I  find  x  =  i,  y  =  6,  Miss  Kaplan? 

Miss  K:     Here.     (She  places  point  E  correctly  in  Fig.  III.) 

Teacher:     Where  will  I  find  x=:5,  y  =  2? 

Pupil:     (Places  F  correctly  in  Fig.  III.) 

Teacher:  I  will  draw  the  straight  line  connecting  these,  that 
is  my  straight  line.  (Draws  line  AB,  Fig.  III.)  Let  's  take  the 
other  equation,  2x  +  y  =  10 ;  give  me  pairs  of  values  that  will  fit 
that  particular  equation,  Miss  Strauss. 

.A 


Fig.   Ill 

Miss  S :     2  and  6,  4  and  2, 

Teacher:  x  =  2,  y  =  6;  (Places  this  point,  and  also  x  =  4, 
y  =  2).  Connect  those  by  a  straight  line,  and  that  is  a  picture 
of  that  equation.  (Draivs  CD,  Fig.  III.)  Now,  the  point  that 
represents  the  solution  that  fits  both  of  these  equations  is  ? 

Pupil  :     x  =  3  and  y  =  4,  their  intersection  H. 

Teacher  :  Right ;  if  you  worked  that  in  the  ordinary  way, 
you  would  get  that  same  set  of  results? 

Pupils  :     Yes. 
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Teacher:  Try  it.  (Pupil  works  it  algebraically  and  gets 
same  result.) 

Teacher:     Is  it  clear? 

Class  :     Yes. 

[Teacher  then  assigns  four  sets  of  simultaneous  linear  equa- 
tions, similar  to  those  above,  to  be  solved  graphically  on  cross- 
section  paper  for  the  next  day.] 

The  recitation  of  the  following  day  was  primarily  one  of  drill. 
At  the  beginning  of  the  class  hour  the  teacher  called  different 
pupils  quickly  to  the  board  to  locate  various  points.  A  new  set  of 
equations  was  then  taken  up  and  solved  graphically  by  the  pupils, 
who,  one  after  another,  did  successive  steps  of  the  work  at  the 
board.  There  was  no  hesitation  on  the  part  of  any  of  the  pupils 
in  doing  this  work,  and  they  all  showed  a  thorough  grasp  on  the 
work  of  the  day  before. 

The  new  matter  taken  up  in  the  class  was  the  graphic  explana- 
tion of  the  solution  of  a  pair  of  inconsistent  equations,  such  as 
X  +  y  =  3  and  x  +  y  =  5.  The  pupils  had  never  been  able  to  solve 
this  set  algebraically.  They  graphed  the  set  and  found  that  the 
lines  came  out  parallel,  which  showed  that  there  could  be  no 
intersection,  and  hence  no  common  solution.  One  of  the  pupils 
asked  what  the  graphic  explanation  would  be  for  a  pair  of  de- 
pendent equations  like  6x  +  4y  =  12  and  9X  +  6y  =  18.  This  was 
assigned  as  one  of  the  problems  for  the  next  lesson,  to  see  if  the 
pupils  could  interpret  it  alone.  The  four  problems  which  were 
assigned  the  day  before  as  home  work  were  then  taken  up  one 
by  one,  the  pupils  drawing  the  graphs  on  the  board  and  explain- 
ing the  solution.  In  this  lesson  the  pupils  were  told  how  to  find 
corresponding  values  of  x  and  y  for  a  given  equation  when 
they  were  not  easily  found  by  inspection.  They  were  also  given 
the  technical  terms  abscissa,  ordinate,  x-axis,  etc. 


ENGLISH    LESSON 

Third    Year    in    Five- Year    Course 

Introductory  Note 

This  is  the  second  of  a  series  of  four  lessons  on  the  ballad, 
the  object  of  which  was  to  furnish  a  background  for  the  study 
of  "  The  Rime  of  the  Ancient  Mariner  "  and  other  narrative 
poems.  It  was  not  the  intention  to  study  any  one  of  the  poems 
in  detail,  but  to  build  up  an  appreciation  of  the  objective  popular 
appeal  of  the  old  ballads,  the  sympathetic  and  personal  note  of 
the  later  ones,  and  an  understanding  of  the  simpler  details  of 
the  ballad  form.     The  four  lessons  were  as  follows : 

1.  The  old  ballads    [Seward,  "  Narrative  and  Lyric  Poems," 

PP-  3-I9-] 

2.  The    modern    ballads     [Seward,    "  Narrative    and    Lyric 

Poems,"  pp.  20-35.] 

3.  Memorizing  from  poems  studied  in  class.  Discussion  of 
meter. 

4.  Three  or  more  original  stanzas  in  ballad  meter. 

Teacher:  Before  we  begin  to  talk  about  modern  ballads, 
let  's  see  what  you  got  from  your  first  impression  of  the  old 
ballads  last  time.  In  the  first  place,  give  four  or  five  subjects 
that  the  old  ballad  writers  were  especially  interested  in. 

Pupil:     Fighting,  principally,  and  some  romance. 

Teacher:     What  do  you  mean  by  romance f 

Pupil:     Romance — that  is  all. 

Teacher:  People  meant  different  things — fighting,  or  love — 
do  you  mean  lovef 

Pupil:  No,  fighting — romance.  (Teacher  writes  on  board 
romance.)  That  is  about  all  I  know,  in  the  first — old  ballads; 
oh,  yes,  one  gruesome  one,  about  c — 
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Teacher:     Corbies? 

Pupil  :    Yes. 

Teacher:     Horror,  perhaps. 

Pupil  :     Yes. 

Teacher:     Elsworth? 

Elsworth  :  It  only  happened  once, — lovers  separated  and 
met  again. 

Teacher:  Yes.  {Writes  Fighting,  Tales  of  Horror,  Ship- 
wreck, Parted  Lovers.)  Is  that  a  fair  list?  I  should  think  so. 
Let  us  see  about  the  spirit  in  which  they  were  written,  that  is, 
the  kind  of  qualities  the  people  in  those  ballads  showed,  and  the 
kind  of  qualities  in  human  nature  people  of  that  day  liked. 

Pupil:     I  think  bravery. 

Teacher  (zvriting  bravery)  :     Anything  else? 

Pupil:     A  hero  and  a  villain. 

Teacher  :     Hero  and  villain ;  in  other  words,  you  take  sides  ? 

Pupil:     Yes. 

Teacher:     What  other  qualities  besides  bravery? 

Pupil:  Treachery,  of  the  king,  in  the  ballad  of  Johnie 
Armstrong. 

Teacher:     Yes,  and  the  hero  shows  what  quality? 

Pupil:  He  believes  in  the  king  even  when  he  is  summoned 
before  him. 

Teacher:  Good  faith  on  one  side,  and  treachery  on  the 
other.     Anything  else? 

Pupil  :     Honor. 

Teacher:     Honor,  yes.     (Writes  honor.) 

Pupil:     A  great  deal  of  honor  among  themselves. 

Teacher:  Loyalty  to  each  other;  and  as  regards  their  ene- 
mies, what? 

Pupil:  They  used  to  fight  for  fun,  and  they  had  certain 
rules,  they  were  not  really  angry,  they  had  to  keep  certain  rules. 

Teacher:     In  other  words? 

Pupil:     They  couldn't  do  just  as  they  wanted  to. 

Teacher:  There  were  rules  of  honor  even  toward  your 
enemy,  a  sort  of  amateur  spirit. 

Pupil:     Courtesy  to  their  enemies. 
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Teacher  :  Courtesy, — and  perhaps  we  might  say  this  in- 
cludes being  true  to  the  rules.  Could  we  say  anything  about  the 
style  in  which  these  poems  were  written,  kind  of  language,  and 
kind  of  verse  form? 

Pupil:     Could  be  put  to  music. 

Teacher:     Easy  to  sing,  for  one  thing? 

Pupil  :     Yes. 

Teacher:     Complicated  tunes,  or  simple? 

Pupil  :     Simple. 

Teacher:     How  about  the  words,  the  English? 

Pupil:     Old  English  and  Scotch. 

Teacher:  Old  English  and  Scotch;  easy  or  hard  to  under- 
stand ? 

Pupil:  After  you  have  read  two  or  three,  I  don't  think  it 
is  hard. 

Teacher  :  If  you  had  been  an  old  Scotchman  of  those  times 
should  you  say  they  were  written  in  hard  or  easy  language? 

Pupil  :     Simple, — quaint. 

Teacher:  Simple  and  quaint — old-fashioned.  Let  us  turn 
to  the  ballads  you  had  for  to-day;  see  how  they  compare  with 
these  old  ones.  The  first  one.  Lord  Ullin's  daughter — as  re- 
gards the  subject  matter,  is  it  the  kind  of  story  you  think  would 
appeal  to  ancient  writers? 

Pupil  :  It  seems  so ;  this  one  was  about  an  elopement,  they 
seem  to  write  that  kind  of  story. 

Teacher:     Anything  else? 

Pupil  :     Shipwreck. 

Teacher:  Do  you  think  the  old  ballad  writers  would  have 
been  satisfied  with  the  way  the  story  came  out? 

Pupil:  I  don't  think  so;  they  liked  to  see  their  side  win; 
the  lovers  won  in  this  case,  but  were  drowned ;  I  don't  think 
they  would  have  liked  it  that  way. 

Teacher:  If  they  are  going  to  get  away  from  the  father, 
they  ought  to  get  away  clear.  I  think  that  is  true;  things  end 
simply  in  the  old  ballads,  it  is  an  out  and  out  tragedy  or  a  happy 
ending. 

Pupil  :  They  had  some  death,  like  Johnie  Armstrong,  where 
the  hero  was  killed. 
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Teacher:     How  was  he  killed? 

Pupil  :    By  treachery. 

Teacher:     Was  there  any  here? 

Pupil  :     No. 

Teacher:  Were  they  killed  through  anybody's  fault,  or  by 
accident  ? 

Pupil:     By  accident. 

Teacher:     How  is  it  in  the  old  ballads? 

Pupil  :     In  the  first  stories  they  were  not, — a  shipwreck. 

Teacher  :  But  in  most  cases  it  is  a  matter  of  somebody's 
treachery.     In  Sir  Patrick  Spence  who  gets  drowned? 

Pupil:     The  Scotch  nobles. 

Teacher  :  There  it  is  the  lords  and  all  those  other  fine  noble- 
men. As  far  as  the  style  goes  in  Lord  Ullin's  daughter,  should 
you  say  that  the  story  goes  rapidly,  as  rapidly  as  possible,  or 
should  you  say  that  if  an  old  ballad  singer  were  telling  the  story, 
there  is  something  that  could  be  left  out? 

Pupil:     I  think  so. 

Teacher:  Can  you  see  any  group  of  verses  that  could  be 
left  out  without  breaking  the  story  up? 

Pupil:    I  think  where  it  describes  the  boat  (reads) 

"  The  boat  has  left  a  stormy  land, 
A  stormy  sea  before  her — 
When,  oh !  too  strong  for  human  hand 
The  tempest  gather'd  o'er  her." 

Those  descriptions  could  be  left  out;  and  (reads) 

For  sore  dismay'd,  through  storm  and  shade 

His  child  he  did  discover : — 
One  lovely  hand  she  stretch'd  for  aid, 

And  one  was  round  her  lover. 

Teacher:  You  think  the  picture  of  how  she  looked  in  the 
boat  does  not  count? 

Pupil  :     I  like  it,  but  it  could  have  been  left  out. 

Teacher:  The  old  ballad  singers  would  have  left  out  that 
part.  Are  there  things  in  the  earlier  part  of  the  poem  that  could 
be  left  out  if  you  just  wanted  the  story? 
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Pupil:     The  first  verse. 

Teacher:  Better  if  they  got  started  at  once,  perhaps.  Miss 
Weiss  ? 

Miss  W:    The  third  verse. 

And  fast  before  her  father's  men 
Three  days  we've  fled  together, 

For  should  he  find  us  in  the  glen, 
My  blood  would  stain  the  heather. 

He  says  right  after  that  that  the  horses  are  right  behind  him, 
so  he  could  have  left  that  out. 

Teacher  :  He  spends  too  much  time  in  talking  to  the  boat- 
man, that  is  true. 

Pupil:     The  seventh  verse: 

By  this  time  the  storm  grew  loud  apace, 

The  water-wraith  was  shrieking; 
And  in  the  scowl  of  Heaven  each  face 

Grew  dark  as  they  were  speaking. 

Teacher:  You  can't  help  wondering  why  they  didn't  get  in 
the  boat,  and  stop  talking.  The  old  ballad  writers  pared  it  all 
down  to  nothing  but  the  story.  Turn  to  the  next  one, — Lady 
Clare;  would  that  have  pleased  the  old  ballad  writers? 

Pupil:  I  think  it  would  have.  It  is  just  the  kind  of  love 
story  they  liked, — it  all  turned  out  well. 

Teacher:  Turns  out  well  in  the  end,  and  in  it  the  lovers 
show  what  kind  of  qualities? 

Pupil  :     Faithful. 

Teacher:     You  like  that? 

Pupil  :     Yes. 

Teacher:  The  sort  of  things  anybody  would  like,  all  the 
admirable  qualities  of  a  good  love  story.  I  wonder  if  any  one 
noticed  the  language  of  this  poem,  anything  that  would  show 
that  Tennyson  was  trying  to  imitate  the  language  of  the  old 
ballads  ? 

Pupil  :     "  I  trow  they  did  not  part  in  scorn." 

Teacher  :  "  I  trow  " — that  sounds  old-fashioned.  Anything 
else  ? 
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Pupil  :     The  way  he  brings  in  the  nurse, 

In  there  came  old  Alice  the  nurse, 

Said,  '  Who  was  this  that  went  from  thee?' 
'  It  was  my  cousin,'  said  Lady  Clare; 
'  To-morrow  he  weds  with  me.' 

And  "  thee  "  and  "  thou." 

Teacher  :  How  about  the  word  "  Said,"  has  that  any  sub- 
ject? 

Pupil:     Alice  the  nurse  is  subject  of  both  came  and  said. 

Teacher:     Yes:  anything  else? 

Pupil  :  The  last  of  that  verse,  "  To-morrow  he  weds  with 
me. 

Teacher:     That  sounds  old-fashioned;  anything  else? 

Pupil:     Some  of  the  repetition. 

Teacher:     What  line? 

Pupil:     "Are  ye  out  of  your  mind,  my  nurse,  my  nurse?" 

Teacher  :     And  "  Yet  here's  a  kiss  for  my  mother  dear. 

My  mother  dear,  if  this  be  so." 
sounds  like  the  kind  of  repetition  a  man  would  make  on  a  guitar, 
or  something  like  that. 

"  Play  me  no  tricks  "  said  Lord  Ronald, 
For  I  am  yours  in  word  and  in  deed. 
Play  me  no  tricks  "  said  Lord  Ronald, 
"  Your  riddle  is  hard  to  read." 

It  comes  in  again  and  again.  When  you  come  to  Lucy  Gray,  a 
poem  which  was  very  famous,  and  which  is,  perhaps,  a  little 
hard  to  get  the  real  spirit  of  at  first,  did  any  one  feel  especially 
attracted  by  that?    Miss  Graves?    What  did  you  like  about  it? 

Miss  G:  It  was  entirely  different  from  the  others, — the  way 
it  turned  out, — well,  just  the  description  in  everything, — the 
snow, — then,  it  seemed  to  go  easier  than  the  others. 

Teacher:  We  have  rather  taken  it  for  granted  all  along  that 
all  these  were  very  easy, — easy  to  sing. 

Pupil:  I  don't  think  the  later  ballads  are  nearly  as  easy  to 
sing  as  others. 
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Teacher:  You  think  this  Lucy  Gray  is  different,  you  like 
the  descriptive  verses  in  it?  Any  special  phrases  or  description 
that  particularly  struck  you,  Miss  Graves? 

Miss  G:     I  don't  see  any  just  now — 

Teacher:     Any  one  happen  to  remember  any? 

Pupil:     "The  minster-clock  has  just  struck  two." 

Teacher:     Miss  Thibaut? 

Miss  T  :     "  Her  feet  disperse  the  powdery  snow, 
That  rises  up  like  smoke." 

Teacher  :     "  Her  feet  disperse  the  powdery  snow, 
That  rises  up  like  smoke." 
Would  that  be  in  place  in  one  of  the  old  ballads  ?    They  weren't 
interested  in  the  appearance  of   the  snow  very  much.     Miss 
Weiss  ? 

Miss  W:  I  think  I  like  this  ballad  because  it  leaves  some- 
thing to  the  imagination,  the  rest  tell  you  everything  ;  it 
doesn't  say  surely  that  she  is  still  alive,  it  leaves  it  to  you  to 
think  about  it. 

Teacher:  Do  you  think  Wordsworth  himself  thinks  she  is 
still  alive? 

Pupil  :  I  think  he  does ;  I  don't  know  if  he  does,  but  I  think 
he  does. 

Teacher:  In  this  remote  country  region,  the  people  who 
would  maintain  that  she  was  alive  would  be? 

Pupil:     The  country  people. 

Teacher:     What  is  Wordsworth's  attitude? 

Pupil  :  I  don't  think  he  credits  it  very  much ;  I  think  he  re- 
spects it,  but  I  don't  think  he  credits  it. 

Teacher:  He  doesn't  tell  you  whether  he  expects  you  to 
believe  it  or  not;  but  at  any  rate,  there  is  a  fineness  of  feeling 
towards  the  country  people  that  makes  him  respect  the  country 
superstition. 

Pupil  :  I  think  she  must  have  been  lost,  because  if  she  hadn't, 
she  might  have  come  back  to  her  mother  and  father. 

Teacher:  Of  course,  your  imagination  there  is  piecing  it 
out;  Wordsworth  doesn't  tell  you  out  and  out  that  she  was 
drowned. 

Pupil  :  I  think  he  does ;  he  says  her  footsteps  stopped  in  the 
middle  of  the  plank,  and  something  must  have  happened  there. 
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Teacher:  The  actual  drowning  was  not  described;  you  can- 
not help  feeling  that  in  the  old  ballads  they  would  have  given 
you  a  full  description,  like  Sir  Patrick  Spence;  the  ballad  ends 
how? 

Pupil  :  Wordsworth  was  not  trying  to  imitate  the  old  ballads, 
was  he? 

Teacher:  No;  it  is  a  good  deal  further  away  from  the  old 
ballads  than  the  others  we  have  had,  it  is  a  more  imaginative 
poem,  more  beauty  of  phrasing  and  thought.  Any  other  ques- 
tions or  comments  about  Lucy  Gray? 

Pupil:     I  like  this  verse: 

"  They  follow'd  from  the  snowy  bank 
Those  footmarks,  one  by  one. 
Into  the  middle  of  the  plank; 
And  further  there  were  none." 

Teacher:  You  think  that  is  because  of  the  things  Words- 
worth does  not  say,  the  fact  that  he  keeps  a  certain  amount  to 
himself  ? 

Pupil  :     Yes. 

Teacher:  That  quality  of  reticence,  isn't  it?  How  is  it  in 
modern  times ;  have  you  noticed  how  you  respect  people  who  do 
not  say  quite  all  they  feel ;  they  keep  their  deeper  feelings  largely 
to  themselves,  and  you  can  only  guess  at  it  by  what  is  left  un- 
said? Are  the  kind  of  people  who  are  represented  in  this  poem 
the  sort  of  people  you  ordinarily  encounter  in  the  old  ballads? 

Pupil:  I  don't  think  we  do;  the  chief  characters  were  the 
nobles  and  barons,  the  highest  people  in  England  and  Scotland. 

Teacher  :     These  people  were  what  ? 

Pupil:     Common  people. 

Teacher  :  You  get  that  from  what  phrase  in  the  poem  ? 
Any  one? 

Pupil:  Just  after  he  asked  her  to  go  for  her  mother:  "At 
this  the  father  raised  his  hook,"  he  wouldn't  have  done  that  if 
he  hadn't  been  a  working  man. 

Pupil:  I  don't  think  he  would  have  sent  Lucy  Gray  after 
her  mother  in  the  snow,  they  would  have  been  riding  in  a  coach 
and  four. 
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Teacher:  How  is  it  with  some  of  the  other  early  writers? 
Was  Shakespeare  more  interested  in  common  people  or  wealthy  ? 

Pupil  :     Wealthy. 

Teacher:  Kings  and  nobles;  the  people  were  always  well 
born  and  wealthy ;  that  is  true  of  practically  all  early  literature ; 
the  fact  that  poor  people  could  be  interesting  did  not  come  into 
literature  very  early.  The  Wreck  of  the  Hesperus, — what  did 
you  think  of  that,  Miss  Graves? 

Miss  G:  I  think  that  was  very  good  because  it  described  a 
shipwreck ;  that  is  what  the  old  ballads  are  like. 

Teacher:  A  good  deal  more  description  than  you  found  in 
the  old  ballads? 

Pupil  :     Yes. 

Teacher:  Could  you  compare  that  with  Sir  Patrick  Spence 
in  any  way? 

Pupil:     It  described  the  shipwreck  in  it. 

Teacher:     How  about  the  kind  of  people  that  got  wrecked? 

Pupil:     Poor  people. 

Teacher:  Yes,  this  old  man  and  his  daughter,  instead  of 
being  Scotch  lords  and  nobles.  Did  any  one  in  the  class  feel 
that  there  was  something  lacking  in  the  way  these  people  took 
their  fate,  that  you  didn't  feel  in  Sir  Patrick  Spence?  He  has 
a  nobleman  show  a  certain  quality  that  made  him  more  inter- 
esting than  this  old  skipper. 

Pupil  :  As  soon  as  the  storm  came  on,  he  bound  his  daughter 
to  the  mast, — they  just  stood  there  and  were  frozen. 

Teacher:  In  other  words,  the  only  feeling  you  can  get  up 
is  that  you  pity  them,  and  that  is  all ;  is  that  so  in  Sir  Patrick 
Spence  ? 

Pupil:     No,  you  have  sympathy. 

Teacher:     Because  of  what? 

Pupil:     Because  of  the  way  they  tried  to  save  themselves. 

Teacher  :  A  gallant  lot  of  men  making  a  desperate  fight,  not 
only  a  fight  for  life,  but  even  to  save  their  clothes  from  being 
spoiled ;  they  put  up  the  best  fight  they  could.  It  seems  rather 
childish  to  us  to  have  them  think  about  their  clothes;  why  do 
you  suppose  the  old  ballad  singers  put  that  in? 

Pupil:     I  think  to  show  their  high  birth. 
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Teacher:  Yes;  and  it  showed  their  willingness  to  struggle 
to  defend  their  dignity,  even  in  trifles.    Anything  else? 

Pupil:  In  one  way  they  are  alike,  because  this  has  such  a 
gruesome  end. 

Teacher:  The  figure  of  the  dead  girl  being  washed  on  the 
beach, — that  would  have  pleased  them  because  of  its  horror. 

Pupil  :  I  think  this  is  better  than  Sir  Patrick  Spence  because 
they  were  not  afraid  to  weather  anything. 

Teacher  :  I  am  a  little  sorry  that  in  this  edition  we  have  not 
the  fuller  form  of  Sir  Patrick  Spence ;  in  the  fuller  form  there  is 
a  picture  of  Sir  Patrick  Spence  and  his  men  at  the  Court  of 
Norway,  and  the  Norwegians  accuse  them  of  spending  the 
queen's  money,  and  Sir  Patrick  turns  on  them  and  says,  "  Make 
ready,"  etc.,  and  the  man  replies,  "  Now,  never  alack,"  etc.,  and 
explains  the  signs  of  the  weather,  but  Sir  Patrick  Spence  says, 
"  Never  mind  the  storm,  we  will  put  out  to  sea."  It  was  the 
dangers  of  navigation  they  dreaded  most.  There  is  another 
thing  too,  in  ancient  navigation,  do  you  know  anything  about 
it,  that  made  it  dangerous? 

Pupil:  It  was  not  nearly  as  sure  as  at  this  time,  and  they 
were  more  afraid  of  the  sea  just  as  the  sea. 

Teacher:     And  their  ships  were  not  nearly  so  good. 

Pupil:  At  that  time  they  had  no  good  compass,  and  they 
couldn't  steer. 

Teacher:  Do  you  think  this  poem  shows  also  the  points 
made  about  there  being  more  description  than  the  old  ballad 
writers  would  have  allowed? 

Pupil:  In  the  last  part  they  skip  from  the  ships  getting 
wrecked,  to  the  next  day  when  the  people  on  land  see  the  men 
coming  in. 

Teacher:  There  is  a  gap;  how  about  descriptive  phrases 
that  could  be  left  out? 

Pupil:  The  second  verse, — that  has  nothing  to  do  with  the 
story. 

Teacher:  No;  when  a  writer  begins  to  describe  how  pretty 
his  heroine  is,  you  expect  what? 

Pupil  :     A  love  story. 
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Teacher:  The  listeners  to  the  old  ballads  would  have  felt 
cheated  in  hearing  how  pretty  the  girl  was,  and  then  having  no 
love  story. 

Pupil:  The  Hesperus  has  a  verse  at  the  end  that  makes  no 
difference  to  the  story. 

Teacher:  Did  any  of  you  make  anything  out  of  this  next 
poem,  "  La  Belle  Dame  Sans  Merci  "  ? 

Pupil:     I  understood  that  this  fairy  was  a  sort  of  syrene — 

Teacher  :     Siren. 

Pupil  :  — siren,  that  lured  people,  and  then  disappeared  from 
them,  and  let  them  wake  up  in  some  strange  place. 

Teacher:     Does  it  say  so? 

Pupil:     Yes,  he  wakes  up  in  a  strange  valley. 

Teacher:  Should  you  say  that  this  was  a  poem,  as  you  say 
about  Lucy  Gray,  where  much  was  left  to  the  imagination,  or 
whether  the  thing  was  actually  put  down  in  so  many  words? 

Pupil:     It  was  told  right  to  you. 

Teacher:  He  tells  you  about  meeting  the  fairy,  and  about 
waking  up  in  a  strange  place? 

Pupil:     It  says  so. 

Teacher:  We  have  had  no  fairy  story  in  our  collection  of 
old  ballads.  Have  you  happened  to  see  the  ballad  of  Tom  Lane, 
who  was  carried  away  by  fairies ;  you  never  happened  to  know 
that  story?  He  reveals  to  the  girl  who  loves  him  how  to  save 
him  from  the  fairies ;  if  she  will  go  out  on  Midsummer  night, 
and  watch  the  train  of  ponies  ride  past: 

"  First  let  pass  the  black,  Janet, 
And  then  let  pass  the  brown. 
But  when  there  comes  the  milk-white  steed, 
You  must  pull  the  rider  down." 

As  she  holds  him,  the  fairies  will  turn  him  into  all  sorts  of 
strange  creatures,  but  if  she  holds  on  tight,  he  will  be  restored 
to  his  true  shape.  That  is  the  way  those  old  ballad  singers 
treated  fairy  stories,  in  the  spirit  of  Jack  and  the  Beanstalk ;  you 
never  knew  what  was  going  to  happen  next;  nothing  dreadful 
or  weird,  only  mysterious.  Just  what  is  the  situation  in  this 
story ;  can  you  explain  it.  Miss  Graves  ? 
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Miss  G:  He  goes  out,  and  meets  this  kind  of  fairy,  and  she 
sings  to  him,  and  he  goes  to  sleep,  and  wakes  up  and  finds  him- 
self somewhere,  he  doesn't  know  where,  and  he  comes  back,  and 
they  ask  him  why  he  looks  so  pale. 

Teacher:     Why  does  he? 

Miss  G:     He  was  scared,  I  guess. 

Teacher  :  In  the  actual  facts,  the  things  that  happened,  was 
there  anything  strange? 

Pupil  :     He  dreamed  he  saw  warriors  and  princes — 

Teacher:     For  all  we  know,  it  might  have  been  a  dream? 

Pupil  :     Yes. 

Teacher:     Where  does  the  weirdness  and  strangeness  come 

in? 

Pupil  :  I  don't  think  it  is  in  this  dream,  it  seems  to  be  a  warn- 
ing, I  think  that  was  why  he  was  afraid;  I  was  kind  of  dis- 
appointed, I  thought  something  would  happen,  but  it  stops  off 
right  there;  it  doesn't  say  whether  there  is  going  to  be  a  fight. 

Teacher:  Did  you  get  the  fact  that  there  would  be  any  fight 
at  all? 

Pupil  :     Yes. 

Teacher:     Did  you? 

Pupil  :     "  I  saw  pale  kings  and  princes  too. 

Pale  warriors,  death-pale  were  they  all :  "  ' 

it  speaks  of  pale  warriors. 

Teacher:  Does  that  mean  people  who  were  going  to  fight, 
necessarily  ? 

Pupil  :     No,  people  who  might  have  already  been  in  a  fight. 

Teacher:     What  was  the  business  of  knights  at  that  time? 

Pupil:     To  fight. 

Teacher:  This  might  mean,  then,  merely  that  they  were 
knights ;  not  that  they  were  about  to  fight ;  how  did  all  these 
pale  knights  and  warriors  come  to  be  where  he  could  see  them; 
what  had  happened  to  him? 

Pupil:     Hadn't  this  fairy — 

Teacher:  The  same  fairy  had  lured  them  away  also  into 
this  dream  world.  Nothing  happened  but  his  being  lured  out 
of  this  world  into  a  world  of  fairies ;  what  effect  did  this  have 
on  him  afterwards? 
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Pupil:     He  turns  pale — 

Teacher:  Strangely  altered,  something  mysterious  has  hap- 
pened, and  it  produces  a  mysterious  and  weird  and  terrible  effect 
on  him ;  but  just  what  is  the  mystery  ? 

Pupil:  Didn't  he  think  that  the  fairy  was  supposed  to  be 
Death? 

Teacher:     Did  any  of  you  think  that? 

Pupil  :     It  seems  to  me  if  these  knights  and  warriors — 

Teacher  :  Still,  I  don't  know,  if  it  were,  he  would  not  come 
back,  would  he  ?    Let  us  leave  that  a  mystery  until  the  next  time. 

[Assignment  for  next  lesson.] 


DOMESTIC   SCIENCE   LESSON 

Third    Year    High    School 

Introductory  Note 

The  lesson  observed  was  the  second  in  a  series  of  three  de- 
voted to  the  subject  of  bread-making.  The  majority  of  the  class 
had  taken  domestic  science  in  both  the  first-year  class  and  the 
seventh  grade,  but  a  number  of  them  were  new  students.  The 
work  therefore  was  to  some  extent  review  for  a  part  of  the  class. 

In  the  fall  a  series  of  lessons  was  given  on  the  subject  of  can- 
ning and  preserving.  In  these  lessons  the  subject  of  yeasts  and 
molds  was  studied  with  a  view  to  preventing  their  growth  and 
spoiling  the  food.  In  the  series  on  bread-making  the  subject 
of  yeast  is  taken  up  from  another  view-point,  that  of  encourag- 
ing the  growth  of  the  variety  of  yeast  known  as  brewer's  yeast. 

The  first  lesson  in  the  series  is  devoted  to  a  discussion  of  the 
material  on  yeast  given  in  a  book  ("  Household  Bacteriology," 
S.  M.  Elliott)  to  which  the  class  had  been  referred.  This  dis- 
cussion was  supplemented  by  a  few  experiments  performed  by 
one  member  of  the  class  for  the  benefit  of  those  pupils  who  had 
not  performed  the  experiments  themselves  in  the  first-year  class. 
These  experiments  consisted  in  showing  the  effect  of  various 
temperatures  on  the  yeast  plant,  testing  the  gas  given  off  during 
the  growth  of  the  yeast,  and  examining  the  yeast  cell  under 
the  microscope.  This  discussion  occupied  about  forty  minutes, 
after  which  each  member  of  the  class  mixed  a  batch  of  coffee 
bread  which  was  set  to  rise  and  baked  by  two  or  three  members 
of  the  class  who  remained  for  the  noon  hour. 

The  third  lesson  in  the  series  was  to  be  given  to  the  making 
of  fancy  rolls,  with  a  written  review  on  the  subject  of  bread- 
making.  Other  points  brought  out  in  the  third  lesson  were  the 
heat  of  the  oven  and  length  of  time  for  baking  bread  properly ; 
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the  comparative  indigestibility  of  underdone  bread  and  the  com- 
parative cost  of  home-made  and  baker's  bread. 

In  the  lesson  observed,  the  dough  was  set  to  rise  by  the  teacher 
a  sufficient  time  before  the  class  appeared  so  that  it  was  light 
and  ready  for  kneading  when  the  class  came  in. 

The  practical  difficulties  in  the  giving  of  a  bread  lesson  are 
caused  by  the  length  of  time  it  takes  to  complete  a  loaf  of  bread 
even  when  using  an  excess  of  yeast.  In  a  lesson  of  one  hour 
and  fifteen  minutes  the  process  must  always  be  divided  so  that 
the  class  will  perform  part  of  the  process  in  one  lesson  and  part 
in  the  next.  In  this  particular  lesson  the  class  finished  the  bread 
that  had  been  set  by  the  teacher.  At  the  close  of  the  hour  they 
mixed  a  batch  of  bread  for  the  first-year  class  to  work  upon 
during  the  early  part  of  the  afternoon.  The  practical  work  must 
sometimes  precede  the  discussion  of  theory  in  order  to  allow 
time  for  the  rising  of  the  bread,  even  though  it  would  be  more 
logical  to  reverse  the  process. 

Mimeographed  copies  of  the  following  notes  on  yeast  were 
given  to  each  pupil  at  the  close  of  the  first  lesson  in  the  bread 
series. 

A  summary  of  facts  obtained  from  class  readings  and  discus- 
sions, and  from  experiments  performed  on  yeast. 

Yeast 

1.  Nature  of  yeast:  Yeast  is  a  microscopic  one-cell  plant 
found  in  many  varieties,  floating  in  the  air  about  us.  Yeast  in 
common  with  other  plants  requires  food,  oxygen  and  moisture. 
The  variety  of  yeast  used  in  bread-making  is  cultivated  from 
brewer's  yeast.  A  multitude  of  cells  are  collected,  mixed  with  a 
starchy  substance  and  pressed  into  cakes  called  compressed  yeast. 

2.  Action  of  yeast:  The  food  most  acceptable  to  the  yeast 
plant  is  sugar.  If  no  actual  sugar  is  present,  some  of  the  starch 
is  converted  into  sugar  for  the  yeast  to  feed  upon.  In  feeding 
the  yeast  will  turn  a  small  part  of  the  sugar  into  alcohol  and 
carbon  dioxide  gas.  The  alcohol  is  driven  off  in  the  oven,  and 
the  gas  expanding,  raises  the  bread  and  in  its  turn  is  driven  off, 
thus  making  the  bread  more  palatable  and  more  digestible. 

3.  Effect  of  temperature  upon  yeast:  Yeast  will  do  its  best 
work  in  a  temperature  of  from  70-90  degrees  F.  It  works 
slowly  under  70  degrees,  and  not  at  all  below  40.  Cold  will  not 
kill  yeast,  but  after  being  exposed  to  extreme  cold,  and  when 
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raised  to  a  temperature  of  70,  it  will  begin  to  grow.     When 

raised  to  a  temperature  of  130-150  degrees  the  yeast  plant  is 
killed  outright. 


Teacher:  First  I  would  like  to  have  you  come  around  the 
board  to  see  about  the  kneading  of  this  bread.  (Pupils  gather 
about  kneading  board.)  This  dough  has  been  standing  for  about 
forty  minutes, — has  it  risen  sufficiently? 

Pupils  (in  chorus)  :     Yes. 

Teacher:     How  can  you  tell? 

Pupil:     Because  it  has  gone  way  up. 

Teacher:     What  can  you  see  there? 

Pupils  :     Bubbles. 

Teacher:  Now  I  am  going  to  cut  out  the  dough;  what  am 
I  doing? 

Pupil:     Letting  the  air  out. 

Teacher:    Air? 

Pupil  :     Gas, — COg. 

Teacher:  Have  you  any  idea  what  a  very  good  cook  likes 
to  have  her  board  look  like? 

Pupil:     Clean  and  white. 

Natalie:     Very  little  flour, — I  think  you  always  sift  it. 

Teacher  :  I  have  a  little  sifted  flour  beside  the  board ;  knead 
flour  in  and  leave  the  board  perfectly  clean ;  we  will  try  it.  This 
will  make  rather  a  small  loaf. 

Gladys:     Won't  it  rise? 

Teacher  :  Yes,  a  good  deal ;  turn  it  over  in  the  flour  to  keep 
it  from  sticking  to  the  hands ;  there  are  several  different  ways  of 
kneading,  use  the  palm  of  the  hand,  and  keep  turning  the  dough 
and  pushing  it  back ;  press  it  thoroughly  all  together.  How  many 
have  seen  it  done  in  this  way? 

Pupils:     I  have. 

Teacher:  Can  any  of  you  remember  what  is  the  reason  for 
kneading? 

E];.aine  :     It  makes  it  light. 

Pupil  :     Stays  together. 

Teacher:     It  doesn't  make  it  light,   does   it?     Watch   this. 

Pupils  :     No. 
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Teacher:  Takes  the  lightness  away.  What  is  the  use  of 
taking  all  this  trouble?    What  am  I  pressing  out? 

Kathryn  :     Bubbles. 

Teacher:  I  press  the  bubbles  of  gas  out.  Do  you  remember 
the  material  in  the  flour  that  stretches  ? 

Vera  :     Gluten. 

Teacher:  And  kneading  or  stretching  the  gluten  makes 
bread  a  better  texture.    You  didn't  knead  your  coffee  bread. 

Pupil:     No,  too  soft. 

Teacher  :     How  can  I  tell  when  this  is  kneaded  sufficiently  ? 

Pupil  :  Press  your  finger  in,  and  the  dough  will  rise ;  no, 
that  isn't  quite  enough. 

Teacher:  A  little  more,  perhaps.  {Kneads  again.)  I  want 
you  to  be  able  to  get  your  bread  kneaded  and  ready  to  rise  at 
five  minutes  of  eleven ;  it  has  risen  ready  to  knead,  and  we 
have  to  knead  and  put  it  in  the  pans,  making  it  a  fairly  good 
shape  {shelving)  ;  now,  what  shall  I  do  with  it? 

Margaret  :     Let  it  rise  again. 

Teacher:     And  where  shall  I  put  it  to  let  it  rise? 

Natalie  :     In  a  lukewarm  place. 

Teacher:     How  shall  I  know  that  it  is  risen  enough? 

Elaine:     It  will  puff  up, — twice  as  much. 

Teacher:  You  are  to  get  yours  kneaded,  and  in  your  pans, 
and  set  it  to  rise  first.  I  want  Kathryn  and  Edna  to  make  whole 
wheat  bread,  and  Mary  and  Helen  to  make  graham,  and  Elsa 
and  Esther  whole  wheat,  and  Natalie  and  Vera  whole  wheat,  and 
the  others  white  bread.  {Pupils  zvork  in  pairs,  take  portion  of 
dough  which  teacher  gives  them,  and  begin  to  work.) 

Gladys:     Is  it  necessary  to  sift  the  flour,  Miss  ? 

Teacher  :  Yes.  I  had  better  remind  you  that  you  need  par- 
ticularly clean  hands  for  this.  {Pupils  get  boards  and  sift  Hour 
on  them,  knead  dough,  test  to  see  if  it  is  of  the  right  consistency, 
and  butter  pans.) 

Teacher  :     I  want  every  girl  to  do  the  kneading. 

Elsa:     Miss  ,  do  we  need  two  pans? 

Teacher:  I  think  so,  yes,  that  will  be  better.  {Pupils  place 
dough  in  pans,  label  with  their  names,  and  place  in  warming 
oven  to  rise,  then  scrape  and  clean  boards;  teacher  calls  class  to 
order.) 
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Teacher:  I  don't  wish  you  to  wash  your  dishes,  for  this 
reason :  I  am  going  to  have  you  mix  some  Parker  House  rolls 
for  the  first  high-school  class  to  finish  before  you  go  out,  and 
you  may  use  the  same  bowls  and  dishes.  Now,  I  want  to  see 
how  much  you  remember  of  last  Tuesday's  lesson.  When  I  put 
the  bread  to  rise  this  morning,  I  wanted  it  to  rise  quickly.  How 
did  I  accomplish  that,  Edna? 

Edna:  You  put  it  in  a  place  between  70  and  90  degrees  for 
it  to  rise. 

Teacher  :     Tell  me  all  about  it,  the  setting  and  rising. 

Edna  :  Yeast  is  a  one-cell  plant,  that  feeds  on  moisture, — 
feeds  on  sugar,  and  when  it  reproduces  it  gives  off  carbon 
dioxide  gas — 

Teacher:  Is  she  really  answering  the  question?  Don't  tell 
me  everything  you  know  about  yeast, — just  answer  the  question. 
What  was  the  question,  class? 

Pupil  :  If  you  wanted  it  to  rise  quickly,  what  should  you 
do? 

Teacher  :  Did  the  fact  that  the  yeast  reproduced,  or  budded, 
have  anything  to  do  with  this,  or  did  she  tell  us  that  too  soon? 
Begin  again,  Edna. 

Edna  :  Put  in  a  place  between  70  and  go  degrees,  because 
otherwise  it  wouldn't  rise,' — yeast  wouldn't  act. 

Teacher  :     How  does  the  yeast  make  the  bread  rise  ? 

Elaine:  When  it  grows  it  gives  off  carbon  dioxide  gas,  and 
that  makes  the  bread  rise. 

Teacher  :     And  can  any  one  add  anything  to  that  ? 

Pupil:  Yeast  feeds  on  sugar  and  gives  off  carbon  dioxide 
gas. 

Teacher  :  Sometimes  we  use  no  sugar ;  we  can  make  it  with 
simply  water,  flour,  salt  and  yeast ;  what  does  the  yeast  do  when 
it  doesn't  get  any  sugar? 

Elaine  :     Moisture. 

Teacher:  If  yeast  doesn't  have  sugar  to  feed  upon,  will  it 
make  the  bread  rise? 

Pupil  :     Yes. 

Teacher  :     How  so  ? 

Pupil  :     Warmth. 
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Teacher:     Just  warmth  alone? 

Pupil  :     Heat. 

Teacher:  Have  we  any  plants  that  can  grow  with  no  soil — 
no  food? 

Pupil:     It  feeds  on  the  ingredients  in  bread. 

Teacher:     What  ingredients, — you  only  spoke  of  sugar. 

Elaine  :     Salt. 

Teacher:     Will  salt  make  yeast  rise? 

Pupil  :     No. 

Gladys  :     Flour. 

Teacher:     Do  you  think  it  will  feed  on  flour? 

Elaine  :     Doesn't  it  feed  on  air  ? 

Teacher:  Have  we  any  plants  at  all  that  feed  on  air  alone? 
There  is  a  species — the  orchid — but  no  others.  This  is  some- 
thing that  was  not  in  the  book  which  we  read  on  Tuesday, — 
but  there  is  a  material  in  the  flour  that  will  convert  some  of  the 
flour  into  sugar.  If  we  didn't  use  sugar,  can  you  tell  me  about 
the  length  of  time  it  would  take  the  yeast  to  act? 

Elaine  :     Much  longer. 

Teacher  :  If  we  want  it  to  hurry,  we  put  some  sugar  in,  as 
we  did  here.    How  long  are  we  going  to  let  it  rise  ? 

Elaine:  Until  when  you  put  your  finger  in,  the  dough  will 
come  right  up  again. 

Teacher:  Yeast  is  working  all  the  time,  and  it  doesn't  do 
any  special  harm,  but  is  there  anything  else  in  the  bread  that 
may  begin  to  work  if  we  let  it  go  too  long? 

Pupil:     The  milk,  it  will  get  sour. 

Vera  :  There  are  other  little  organisms  that  will  produce  their 
action  and  make  the  bread  sour  if  we  let  it  go  too  long. 

Teacher:  When  we  put  it  in  the  oven,  what  becomes  of  all 
those  organisms? 

Pupil  :     They  die. 

Teacher:     Prove  it. 

Pupil:  They  will  not  live  after  a  certain  degree — they 
die. 

Teacher:     Why?     Have  you  done  anything  this  year  that 

proves  that? 
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Elaine:  Put  some  yeast  in  a  very  cold  place  and  put  ice 
in  it — 

Teacher:  We  are  talking  about  the  oven, — how  can  you 
prove  that  the  oven  heat  kills  it? 

Pupil:     Because  if  you  put  it  in  a — (hesitating). 

Teacher  :     O,  you  can  prove  that  to  me. 

Pupil  :     It  doesn't  rise,  the  yeast  is  killed. 

Teacher  :     What  did  I  ask  ? 

Pupil  :     How  can  we  prove  that  heat  kills  yeast. 

Teacher  :  Where  have  you  met  yeast  before  this  year  ?  other 
than  in  bread. 

Pupils  :     In  canning. 

Teacher:  What  did  we  do  there  to  keep  the  canned  fruit 
from  fermenting? 

Gladys  :     The  heat  killed  it. 

Teacher:  How  did  you  know  it?  How  did  we  prove  it, — 
that  the  heat  had  killed  the  yeast  that  was  settling  all  the  time 
on  the  fruit? 

Vera:  We  boiled  the  fruit  first,  and  put  it  in  jars,  and  it 
didn't  spoil. 

Elaine:     Also  boiled  the  jars. 

Teacher:  And  didn't  we  prove  it  by  keeping  our  fruit?  It 
is  keeping  now, — we  have  it  here.  Can  I  keep  a  batch  of  dough 
over  night  so  that  I  can  have  fresh  biscuits  in  the  morning? 

Natalie  :     Yes,  but  put  less  yeast  in. 

Teacher  :     Explain. 

Natalie:     If  you  put  more  yeast  in,  it  will  rise  quicker. 

Teacher  :  That  was  not  what  I  meant.  I  am  going  to  bake 
bread  to-day,  but  I  want  fresh  biscuits  in  the  morning ;  can  I 
do  that? 

Natalie:  You  can  leave  it  rise  to  the  required  height,  and 
put  it  in  the  ice  box,  and  the  cold  deadens  it. 

Teacher  :     Should  it  rise  before  you  put  it  in  the  ice  box. 

Pupil:     No,  put  it  in  after  kneading. 

Teacher:     How  can  you  prove  that  it  will  keep  over  night? 

Natalie  :     We  had  an  experiment  that  shows  it. 

Teacher:    What? 
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Natalie:  We  put  some  yeast  in  a  little  tube,  and  put  it  on 
ice,  and  nothing  happened,  but  when  it  was  warmed,  it  began  to 
act. 

Teacher  :     Did  you  see  this  ? 

Pupil  :     Yes. 

Teacher:     How  many  agree? 

(Hands) 

Teacher:  What  is  the  difference  between  extreme  cold  and 
extreme  heat  in  the  effect  upon  yeast? 

Gladys  :  Yeast  doesn't  act  in  extreme  cold,  but  it  isn't  killed  ; 
heat  kills  it. 

Teacher:     How  high  a  temperature  will  kill  it? 

Pupil:     130. 

Pupil:     150. 

Teacher:     150  or  170;  what  goes  on  below  70? 

Pupil  :     Nothing. 

Teacher:     Nothing  at  all? 

Pupil:     Just  deadens  it. 

Teacher:  H  we  let  our  bread  rise  over  night,  do  we  always 
have  a  temperature  of  70? 

Pupil:     Takes  much  longer. 

Teacher:     Yeast  will  act  at  how  low  a  temperature? 

Pupil:    40  degrees. 

Teacher:  Yes;  and  below  40  it  doesn't  act  at  all.  If  you 
made  your  bread  with  water  instead  of  milk,  would  you  scald 
your  water,  and  let  the  butter  and  sugar  and  salt  melt  in  it? 

Pupils  :     No. 

Teacher  :     Why  ? 

Pupils:     We  just  do  that  to  keep  the  milk  from  souring. 

Pupil:     You  have  to  keep  all  bacteria  out. 

Teacher:     How  hot  would  you  have  the  water? 

Pupil:     About  warm,  or  nearly  hot. 

Teacher:     What  is  your  object  in  heating  it  at  all? 

Pupil  :  To  kill  the  bacteria, — you  have  to  have  it  at  the  boil- 
ing point. 

Teacher:     What  bacteria  do  you  mean? 

Pupil:     May  have  germs. 

Teacher:     Does  water  ordinarily  sour? 
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Pupil:  No;  just  hot  enough  to  melt  butter  and  sugar  and 
salt. 

Teacher:  Do  any  of  you  know  the  difference  between  whole 
wheat  bread  and  white?  Have  any  of  you  ever  been  put  on  a 
diet,  or  know  of  any  one  who  had? 

Pupils  :     Yes. 

Teacher:  Where  graham  or  whole  wheat  bread  was  desir- 
able ?  What  is  there  present  in  this  that  we  do  not  have  in  white 
bread  ? 

Pupil  :  There  is  whole  wheat  there,  and  in  the  white  the  husk 
is  taken  off. 

Teacher:  But  you  have  more  of  that  husk  in  the  graham 
flour  than  in  the  white.  I  want  you  to  watch  as  I  pour  this  out — 
this  graham  flour  I  sifted  through  the  sifter  (Shows  quantity 
of  bran)  ;  what  is  that  bran  composed  of?  Have  any  of  you 
ever  chewed  it? 

Pupils  :     Yes. 

Teacher:     What  part  is  it  of  the  wheat? 

Pupil  :     Bran. 

Pupil:     Outside  covering. 

Teacher:  Yes,  it  is  nothing  but  woody  fibre.  They  put  a 
quantity  of  that  in  graham  flour, — I  have  sifted  it  out.  What 
do  you  think  would  be  the  effect  on  the  digestive  organs  of  all 
that  material? 

Pupil:  Scrapes  the  inside  of  the  stomach,  and  causes  the 
digestive  juices  to  flow  more  freely. 

Teacher:  That  is  a  good  thing  to  know.  I  heard  someone 
speak  of  it  as  a  brush ;  if  you  took  it  every  day  it  might  be  in- 
jurious. A  few  years  ago  they  performed  an  experiment  on 
some  workmen,  who  complained  that  the  "  black  "  bread  never 
stayed  by  them,  and  they  preferred  white.  They  found  that  this 
is  very  true.  This  irritating  material  hurried  much  of  the  bread 
through  undigested,  so  it  is  not  desirable  to  take  it  all  the  time. 
Will  you  take  out  your  sheets  on  the  German  Coffee  bread,  and 
Parker  House  rolls.     I  want  each  of  you  to  mix  this  quantity^ — 

Pupil:     Work  together? 

Teacher  :  Yes,  for  this ;  I  want  you  to  set  it  to  rise  for  the 
first  time.  Suppose  you  get  it  thoroughly  mixed,  and  ready  to 
rise  at  11:30,  how  long  will  it  have  to  rise? 
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Pupils:     About  two  hours — 

Pupils  :     An  hour  and  twenty  minutes. 

Teacher:  Yes,  or  about  an  hour  and  a  quarter.  At  what 
temperature  should  we  put  this  to  rise? 

Pupil:     Is  this  just  like  bread? 

Teacher:  Quite  similar.  How  many  would  say  near  90 
degrees,  just  as  high  as  we  can  get  it? 

{Hands) 

Teacher:  This  bread  this  morning  only  took  about  thirty- 
five  minutes,  and  I  had  it  over  here  {indicating  stove) — about  90 
degrees. 

Pupil  :     I  would  say  about  80. 

Pupil:     About  70. 

Pupil  :     85. 

Teacher:     Where  had  we  better  put  it? 

Pupil:     In  a  little  warm  water. 

Teacher:  This  room  is  rather  warm — we  will  set  it  right 
here,  and  if,  when  you  go  from  the  room,  it  has  not  begun  to 
rise,  we  will  raise  the  temperature  a  bit.  We  will  mix  it 
as  usual,  I  think,  and  give  it  an  hour  and  a  quarter ;  yi  cup 
milk,  ^  tablespoonful  butter,  J^  tablespoonful  sugar,  J4  tea- 
spoonful  salt,  I  yeast  cake  for  rapid  work  (four  times  as  much 
as  the  recipe  calls  for),  2  tablespoon fuls  water,  and  flour  enough 
to  make  a  stiff  dough. 

Pupil:     Before  we  had  one  tablespoonful  water. 

Teacher  :  In  this  case  it  calls  for  %  cup  water  to  i  cup 
yeast,  and  you  will  need  the  same.  Start  with  a  cup  of  flour,  and 
work  up  from  that,  so  you  get  a  dough  that  will  separate  from 
the  bowl.  Before  you  begin  working,  I  want  you  to  come  and 
look  at  your  bread ;  I  will  ask  Margaret  to  be  responsible  for  the 
oven ;  each  one  see  the  condition  of  her  bread,  and  get  it  in  the 
oven  when  necessary.  {Girls  look  at  bread,  and  ask  various 
questions  of  teacher;  then  return  to  hoards,  mix  ingredients  into 
howls.) 

Teacher  {several  minutes  after)  :  I  think  some  of  these 
loaves  are  ready  to  go  into  the  oven.  {Pupils  examine  loaves, 
and  place  some  in  oven.) 
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Teacher:  I  want  you  to  remember  that  the  next  class  will 
have  to  knead  this  bread  in  the  condition  in  which  you  leave  it, 
and  if  it  is  too  soft,  they  will  get  all  stuck  up  with  it ;  put  enough 
flour  in  so  that  it  won't  be  sticky. 

Teacher  (shortly  after)  :  I  smell  the  bread  on  the  top  shelf, 
I  think. 

[Some  of  the  pupils  go  to  oven  and  shift  the  loaves.  They 
then  clean  utensils  and  put  away ;  and  Parker  House  rolls  are  left 
for  next  section,  first-year  high  school,  to  finish.] 


Application  of  Principles  learned  in  Preceding  Lesson 

Bread 

6  c.  flour  2  c.  milk 

2  tb.  butter  i  tb.  sugar 

1  t.  salt  I  yeast  cake 

Scald  milk,  and  add  to  sugar,  salt  and  butter,  which  are  in  a 
large  bowl.  When  luke  warm  add  yeast  which  has  been  softened 
and  mixed  thoroughly  with  i  qr.  c.  warm  water.  Mix  in  one 
cup  of  flour,  using  back  of  spoon  to  mash  out  lumps.  Add  rest 
of  flour  gradually,  to  make  a  stiff  dough.  Work  with  knife 
till  dough  does  not  stick  to  bowl.  Let  this  rise  till  double  its 
bulk.  Turn  on  floured  board  and  knead  until  it  is  elastic.  Shape 
like  a  loaf  of  bread  and  place  in  buttered  tin.  Let  rise  as  before. 
Bake  in  moderate  oven  40-60  minutes.  This  amount  will  make 
two  loaves.  To  tell  when  bread  is  done,  tap  it,  and  if  it  sounds 
hollow  and  shrinks  from  side  of  pan,  it  is  done. 

Entire  Wheat  Bread 

2  c.  scalded  milk  i  t.  salt 

I     qr.  c.  sugar  or  i  yeast  cake  dissolved  in 

ys  c.  molasses  i  qr.  c.  luke  warm  water 

4^  c.  coarse  entire  wheat  flour 

Add  sweetening  and  salt  to  milk ;  when  luke  warm  add  dis- 
solved yeast  and  flour ;  beat  well ;  cover  and  let  rise  to  double 
its  bulk.     Proceed  as  for  white  bread. 

Graham  Bread 

2^  c.    hot    liquid    (water,  or      i  qr.  yeast  cake  in 

milk  and  water)  i  qr.  c.  luke  warm  water 

Ys  c.  molasses  3  c.  flour 

lYi  t.  salt  3  c.  graham  flour 
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Prepare  and  bake  as  Entire  Wheat  Bread.  The  bran  remain- 
ing in  sieve  after  sifting  graham  flour  should  be  discarded. 

Parker  House  Rolls 

2  c.  scalded  milk  i  tsp.  salt 

3  tbsp.  butter  i  yeast  cake  dissolved  in 
2  tbsp.  sugar  i  qr.  c.  luke  warm  water 

flour 

Add  butter,  sugar  and  salt  to  the  milk ;  when  luke  warm,  add 
dissolved  yeast  cake  and  three  cups  of  flour.  Beat  thoroughly, 
cover  and  let  rise  until  light ;  cut  down  and  add  enough  flour 
to  knead  (it  will  be  about  23^  cups).  Let  rise  again,  toss  on 
slightly  floured  board,  knead,  pat  and  roll  out  to  one-third  inch 
thickness.  Shape  with  biscuit  cutter  first  dipped  in  flour,  and 
dip  handle  of  case  knife  in  flour  and  with  it  make  a  crease 
through  the  middle  of  each  piece;  brush  over  one-half  of  each 
piece  with  melted  butter,  fold  and  press  edges  together;  place 
in  greased  pan,  one  inch  apart,  cover,  let  rise,  and  bake  in  hot 
oven  twelve  to  fifteen  minutes. 

German  Coffee  Bread 


I     c.  scalded  milk 

.    I     egg 

Ys   c.  butter 

Ys  yeast  cake  dissolved  in 

I     qr.  c.  sugar 

I     qr.  c.  luke  warm  water 

^  tsp.  salt 

Y  c.  raisins  stoned  and  cut  in 

flour 

pieces 

Add  butter,  sugar  and  salt  to  the  milk ;  when  luke  warm  add 
dissolved  yeast  cake,  egg  well  beaten,  flour  to  make  stiff  batter, 
and  raisins.  Cover  and  let  rise  over  night;  in  morning  spread 
in  buttered  dripping  pan  one-half  inch  thick.  Cover  and  let 
rise  again.  Before  baking  brush  over  with  beaten  egg  and 
cover  with  following  mixture :  melt  three  tablespoons  of  butter, 
add  one-third  cup  sugar  and  one  teaspoon  cinnamon ;  when  sugar 
is  partially  melted,  add  three  tablespoons  flour. 

These  recipes  were  given  to  the  pupils  to  work  from.  Note- 
books are  kept  by  pupils  in  which  these  sheets  are  filed. 


GERMAN  LESSON 

Seventh    Grade    in    Six- Year   Course    in    German 

Beginning   Class 

Introductory  Note 

In  a  six-year  course  in  German,  where  the  aim  is  to  give 
facility  in  the  spoken  as  well  as  the  written  language,  one  may 
take  the  time  to  lay  a  careful  and  firm  foundation.  In  this  course 
the  Reform-method  is  used  and  the  aim  obliges  the  teacher  to 
use  as  much  spoken  German  in  every  lesson  as  the  children  can 
understand  and  assimilate  readily.  For  this  reason  each  new 
word  is  immediately  added  to  the  speaking  vocabulary.  In  our 
seventh-year  class,  where  the  children  have  a  minimum  knowl- 
edge of  formal  grammar,  the  process  of  giving  a  knowledge 
of  and  a  feeling  for  inflectional  endings  in  German  is  necessarily 
a  very  slow  one.  To  teach  the  difference  between  subject,  ob- 
ject, and  predicate  noun,  or  between  nominative  and  accusative 
case  takes  a  very  much  longer  time  than  two  or  three  years  later 
when  such  knowledge  on  the  part  of  the  pupil  may  be  taken  for 
granted. 

After  the  children  were  familiar  with  the  nominative,  genitive, 
and  accusative  cases,  they  were  taught  the  use  of  the  dative  after 
the  prepositions :  an,  auf,  hinter,  nehen,  in,  iiber,  unter,  vor, 
zwischen.  During  the  ten  lessons  preceding  this,  the  class  was 
drilled  by  means  of  many  varied  oral  and  written  exercises,  to 
use  the  dative  case  of  possessive  and  demonstrative  pronouns. 

As  a  summing  up  of  all  that  the  class  had  learned  regarding 
cases,  the  formal  declension  of  nouns  was  taught  to  the  pupils. 

At  the  close  of  the  lesson  preceding  this,  the  class  collected 
nine  familiar  verbs,  each  of  which  they  were  told  to  write  in  a 
sentence  beginning  with  "  wo  "  for  home  work.  Then  they  were 
ready  for  the  lesson  on  accusative  case  as  used  with  the  above 
prepositions  when  the  idea  of  "  change  of  place"  is  involved. 
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In  the  class  were  seventeen  boys  and  eleven  girls  who  had 
studied  German  during  the  past  four  months,  for  four  periods  a 
week  of  thirty  minutes  each.  Alge-Rippman,  Deutscher,  Leit- 
faden  and  the  Holzel  illustrative  picture  of  "  der  Friihling " 
were  used. 


L:     Guten  Morgen,  Klasse. 

Kl:     Guten  Morgen,  Fraulein  Haefelin. 

L:  Nehmt  euere  Papiere !  Ihr  habt  heute  Fragen  geschrieben. 
Was  ist  das? 

Karl:     We  have  written  questions. 

L :     Wie  viele  Fragen  hast  du  geschrieben,  Louis  ? 

Louis  :     Ich  habe  neun  Fragen  geschrieben. 

L:     Und  wie  viele  Fragen  hast  du  geschrieben,  Helen? 

Helen  :     Ich  habe  auch  neun  geschrieben. 

L:     Gut.     Lies  die  erste  Frage,  Luise. 

S  :     Wo  spielen  die  Kinde  ? 

L :  Kind^  ?  Es  heisst  ¥i\ndcr.  Nun  die  Antwort !  Wo 
spielen  die  Kinder? 

S :     Die  Kinder  spielen  auf  der  Strasse. 

L:  Welches  Geschlecht  hat  "Strasse"?  Geschlecht  ist 
"  gender." 

S :     Die  Strasse  ist  feminine,  weiblich. 

L :     Und  wie  heisst  der  Dativ  von  "  die  Strasse  "  ? 

S  :     Der  Dativ  heisst  "  der  Strasse." 

L:     Die  zweite  Frage,  Howard? 

Howard  :    Wo  singst  er  ? 

L :  Sing.?^,  das  ist  die  zweite  Person,  Einzahl.  Wie  heisst  die 
Endung  fur  die  dritte  Person?    Klasse. 

Kl:     t. 

L:     Also  noch  einmal,  Margaret? 

Margaret:    Wo  singt  er? 

L :     Antwort ! 

S :     Er  singt  auf  die  Strasse. 

L :     Wo  ?    Wie  heisst  der  Dativ  von  "  die  Strasse  "  ? 


L:  Lehrerin 
S:  Schiller  (in) 
Kl:  Klasse 
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S :     Der  Strasse. 

L:     Also,  wo  singt  er? 

S:     Er  singt  auf  der  Strasse. 

L:     Singt  er  in  dem  Zimmer,  Rudolf? 

Rudolf:     Ich  weiss  nicht. 

L :     Use  your  imagination.    Does  he  sing  in  the  room  ? 

S :     Yes :    Ja,  er  singt  in  dem  Zimmer. 

L:     Gut.     Wie  heisst  die  Praposition  in  diesem  Satze? 

S  :     "In  "  ist  die  Praposition. 

L:     Und  welchen  Fall  regiert  "in"?    Die  ganze  Klasse! 

Kl  :  "  In  "  regiert  den  Dativ,  wenn  man  "  wo  "  f  ragen  kann. 
{The  class  anticipated  the  question,  Wann  regiert  "in"  den 
Dativ?) 

L:     Sehr  schon,  und  was  heisst  "wo,"  Marion? 

Marion  :     Wo  heisst  "  where." 

L:    And  what  else?    Was  noch? 

S :     In  what  place. 

L:     Die  nachste  Frage,  Lambert. 

Lambert:     Wo  schwimmst  du? 

L:     Die  ganze  Klasse.     Fragt  noch  einmal! 

Kl:     Wo  schwimmst  du? 

L:     Wer  kann  antworten? 

S :     Ich  schwimme  in  dem  Wasser. 

L:  Gut,  und  was  ist  das?  (Pointing  to  the  brook  in  the  spring 
picture.)  Ein  neues  wort!  {It  was  developed  in  the  preceding 
lesson.) 

S:     Das  ist  der  Bach. 

L:     Wo  schwimmst  du  also,  Caroline? 

Caroline:     Ich  schwimme  in  dem  Bache. 

L:     Die  nachste  Frage!     Edmund. 

Edmund:     Wo  schwimmt — 

L  :  Welches  Verb  gebrauchst  du  jetzt?  Nicht  mehr  "  schwim- 
men." 

S  :     Wo  wohnt  der  Onkel  ? 

L:     Gut.    Wo  wohnt  er?      Fred. 

Fred:     Der  Onkel  wohnt  in  dem  Hause. 

L:  Wo  wohnt  der  Onkel  Fritz,  in  diesem  Hause?  (Pointing 
to  farmhouse  in  the  picture.) 


46  Teachers  College  Record  [280 

S :  Nein,  der  Onkel  Fritz  wohnt  in  der  Miihle. 

L:  Welcher  Fall  ist  "  der  Miihle?"   Klasse. 
Kl  :     Der  Dativ. 

L:  Warum  ist  das  der  Dativ?     Was  ist  "warum?"  Anna? 
Anna  :     Why. 

L :  How  are  you  going  to  answer  when  I  ask  "  why  "  ? 

S :  Because. 

L :  Was  ist  "  because  "  ? 

S:  Weil. 

L:  Und  warum  steht  "  in  der  Miihle"  im  Dativ? 

S  :  Weil  man  "  wo  "  f  ragen  kann. 

L  :  Vollstanding,  Catherine  ? 

Cath  :     In  der  Miihle  steht  in  Dativ,  weil  man  "  wo  "  fragen 
kann. 

L :  Die  nachste  Frage ! 

S:  Wo  ist  der  Miiller? 

L:  Die  Antwort! 

S :  Der  Miiller  wohnt  in  der  Miihle. 

L:  Wo  ist  der  Miiller? 

S :  Der  Miiller  ist  auf  dem  Strasse. 

L:  Es  heisst  die  Strasse:  also? 

S :  Der  Muller  ist  auf  der  Strasse. 

L :  Und  wo  ist  der  Miiller  nun?  {Pointing  io  roof  in  picture.) 

S :  Der  Miiller  ist  auf  dem  Dache. 

L:  Und  wo  ist  der  Miiller  nun?     (Pointing  to  house.) 

S :  Der  Miiller  ist  in  dem  Hause. 

L:  Und  wo  ist  der  Miiller  nun   ?   (Pointing  to  bridge.) 

S :  Er  ist  auf  dem  Briicke  ? 

L :  Es  ist  die  Briicke.     x'Vlso  noch  einmal ! 

S :  Er  ist  auf  der  Briicke. 

L:  Frage  sechs.  • 

S  ;  Wo  singt  der  Knabe  ? 

L :  Antwort ! 

S :  Der  Knabe  singt  in  dem  Walde. 

L:  Frage  sieben. 

S :  Wo  stehen  der  Onkel  ? 

L:  Welche  Zahl  ist  der  Onkel? 

S :  Erste  Zahl. 
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L:     Es  giebt  zwei  Zahlen-Einzahl  und  Mehrzahl. 

S :     Einzahl. 

L:  Wie  heisst  die  Endung  der  dritten  Person,  Einzahl?  Die 
ganze  Klasse! 

Kl:     t. 

L:     Wiederhole  die  Frage.     Warren? 

Warren  :     Wo  steht  der  Onkel  ? 

L :     Antwort ! 

S :     Der  Onkel  steht  auf  der  Strasse. 

L :     Welcher  Fall  ist  "  der  Strasse  "  ? 

S :     Dativ. 

L:     Warum  gebrauchen  wir  den  Dativ?    Die  Klasse! 

Kl  :     Weil  man  "  wo  "  fragen  kann. 

L :     Und  was  heisst  "  wo  "  ? 

S :     "  where  "  or  "  in  what  place." 

L  :     Nun  die  letzte  Frage  !     Margaret. 

Margaret:     Wo  arbeitet  der  Vater? 

L:     Wie  heisst  die  Antwort?    Edwin? 

Edwin  :     Der  Vater  arbeitet  in  die  Miihle. 

L:  Miihle  ist  weiblich,  es  heisst  die  Miihle.  Wie  heisst  der 
Dativ? 

S:     In  der  Miihle. 

L:    Also  noch  einmal! 

S :     Der  Vater  arbeitet  in  der  Miihle. 

L:     Nun  noch  einmal,  die  ganze  Klasse! 

Kl:     Der  Vater  arbeitet  in  der  Miihle. 

L:  Wie  heissen  die  Prapositionem,  die  den  Dativ  regieren? 
James  ? 

James  :     An,  auf,  hinter,  neben,  in,  iiber — 

L:     Below,  Edwin? 

Edwin  :     Unter. 

L:     In  front  of,  Rudolf? 

Rudolf  :     Vor. 

L :     Between  ?    Stanley  ? 

Stanley  :     Zwischen. 

L :     Nun  noch  einmal !     Eric. 

Eric  :  An,  auf,  hinter,  in,  neben,  iiber,  unter,  vor,  zwischen 
regieren  den  Dativ. 
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L:  Who  can  illustrate  the  use  of  these  prepositions?  Take 
this  piece  of  paper.     All  right,  you,  Margaret. 

Margaret  ( Takes  piece  of  paper  and  holds  it  beside  the  table, 
on  the  table,  under,  etc.,  using  each  preposition  in  a  sentence  as 
she  does  so)  :    Das  Papier  ist  an  der  Tisch. 

L:     Es  heisst  der  Tisch. 

S  :  An  dem  Tische.  Das  Papier  ist  auf  dem  Tische.  (Let  me 
hold  the  paper  behind  the  table.)  Das  Papier  ist  hinter  dem 
Tische.  Das  Papier  ist  neben  dem  Tische.  {Teacher  puts  it  in 
the  draiver.)  Das  Papier  ist  in  dem  Tische.  Das  Papier  ist  ilber 
dem  Tische.  Das  Papier  ist  unter  dem  Tische.  Das  Papier  is 
vor   dem   Tische. 

{Teacher  holding  paper  between  Margaret  and  the  table,  asks)  : 
Wo  ist  das  Papier  nun?    Marion? 

Marion  :     Das  Papier  ist  zwischen  Margaret  und  dem  Tische. 

L:     Make  a  common  noun  of  Margaret. 

Marion  :  Das  Papier  ist  zwischen  dem  Madchen  und  dem 
Tische. 

L:  Now,  I'm  going  to  teach  you  something  new.  Do  you 
know  the  little  poem  of  the  old  woman  who  sweeps  the  cobwebs 
out  of  the  sky?    All  I  remember  of  it  is, 

"  Whither,  whither,  oh  whither  so  high  ? 
To  sweep  the  cobwebs  out  of  the  sky." 

That 's  what  the  old  woman  replies.  "  Whither  so  high  "  what 
does  that  mean? 

S :     I  don't  know  what  it  means. 

L :  Does  anybody  know  what  I  mean  when  I  say  "  Whither 
are  you  going?  " 

S :     Where  are  you  going  to. 

L:  Yes.  In  the  Bible  we  find  a  great  many  whithers.  The 
English  people  used  to  say  whither  instead  of  where.  Whither 
means  zvhere,  to  tvhat  place,  not  "  wo."  Now  watch  me  care- 
fully. {Teacher  calls  attention  to  the  place  where  she  is  stand- 
ing.)    I  am  not  going  to  be  here  in  a  minute. 

{Teacher  walks  over  to  door,  and  pointing  to  place  she  came 
from,  asks)  :    Am  I  still  there? 

Kl:     No. 
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L :  You  're  sure  I'm  not  ?  What  have  I  done  with  regard  to 
my  place? 

S  :     You  have  changed  it. 

L:  Now,  when  the  Germans  want  to  ask  whither,  to  what 
place,  this  is  what  they  say:  {Writes  wohin  on  the  board.) 
Who  can  pronounce  it  ? 

S:     Wohin. 

L:     Noch  einmal  die  ganze  Klasse! 

Kl  :     Wohin. 

L:    They  use  "  wohin  "  for  what  question?  Die  ganze  Klasse! 

Kl:     Where  to. 

L :  '■  Wohin "  may  be  in  English  three  things,  what  are 
they  ? 

S :     Whither. 

L :     What  else,  Lambert  ? 

Lambert  :     Where. 

L:  And  "to  what  place."  What  does  "wohin"  mean? 
Noch  einmal,  Rodney. 

Rodney:     Wohin  means  to  what  place,  whither,  or  where. 

L :     And  what  people  used  to  say  "  whither  ?  " 

S  :     Old  English  people. 

L:  Yes,  EngHsh  people,  who  lived  quite  some  time  ago. 
What  must  you  always  do  when  you  ask  the  question  "  whither," 
"  wohin?  "  {Teacher  walks  from  one  place  to  another,  and  says, 
pointing  to  the  place  she  has  left:)     Do  I  stay  right  there? 

S :     No,  you  change  your  position. 

L:  Who  can  ask  me  in  German,  Where  are  you  going? 
Whither  are  you  going? 

S :     Wohin  gehst  du  ? 

L:  Die  Hoflichkeitsform  ist,  Wohin  gehen  Sie?  Also  noch 
einmal !    Fred. 

Fred:     Wohin  gehen  Sie? 

L :  Now  listen  carefully :  ( Teacher  walks  to  window  and 
says)  :  Ich  gehe  an  das  Fenster.  What  case  do  you  use  with 
"an"? 

S:     Den  Dativ. 

L:  Listen:  Ich  gehe  an  das  Fenster.  Is  that  not  all  wrong? 
I  told  you  we  always  use  the  dative  case  with  these  prepositions. 
Is  "  das  Fenster  "  the  dative  case  ? 
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S :     No. 

L:  Watch  me:  {Walks  to  door.)  Ich  gehe  an  die  Tiire. 
Welcher  Fall  ist  das?  {Class  hesitates.)  You  can  never  use  the 
nominative  with  a  preposition.  Welcher  Fall  ist  "  an  das 
Fenster,"  an  die  Tiire.  {Going  to  table.)  Iche  gehe  an  den 
Tisch.     What  did  I  do  every  time? 

S :     You  moved. 

L:  Yes,  I  moved.  I  changed  my  place  or  position.  {Teacher 
repeats  each  sentence,  accenting  das  Fenster,  die  Tiire,  den 
Tisch.)     Which  case  did  I  use  every  time? 

Kl  :  "  Das  Fenster  "  ist  der  Akkusativ,  "  die  Tiire  "  ist  der 
Akkusativ  und  "  den  Tisch  "  ist  der  Akkusativ. 

L:  Was  what  I  told  you  all  wrong?  An,  auf,  hinter,  neben, 
in,  iiber,  unter,  vor,  zwischen,  stehen  mit  dem  Dativ,  wenn  man 
"  wo  "  f ragen  kann.     What  does  "  wo  "  mean  ? 

S :     In  what  place. 

L :  Warum  stehen  "  das  Fenster,"  "  die  Ture,"  "  den  Tisch  " 
nicht  im  Dativ?     Louis? 

Louis  :     Man  kann  nicht  "  wo  "  fragen. 

L :     Was  muss  man  fragen  ? 

S  :     Man  muss  "  wohin  "  fragen. 

L :     What  does  "  wohin  "  mean,  Klasse  ? 

Kl:  To  what  place,  whither,  or  where  {zuritten  on  board 
beside  wohin). 

L:  And  what  must  you  do  every  single  time  you  ask  the 
question  "  wohin  "  ?    Did  I  stay  in  the  same  place  always  ? 

S :     You  must  move,  must  change  your  position. 

L:     IV o  bin  ich  jetzt?     Caroline? 

Caroline:     Sie  sind  in  dem  Zimmer, 

L:  Gut.  {Teacher  touches  table  at  ivhich  she  is  standing.) 
Aber,  wo  bin  ich  jetzt?  In  what  particular  place  in  the  room? 
Henrietta  ? 

S :     Sie  sind  vor  dem  Tische. 

L   {going  to  the  picture)  :     Und  wohin  gehe  ich,  Marjorie? 

Marjorie:     Sie  gehen  an  das  Bild. 

L :     Gehst  du  an  das  Bild  ?     Catherine. 

Catherine  :     Nein. 
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L:     Go  ahead.    Nein,  ja,  is  not  very  much  German. 

Catherine  :     Nein,  ich  gehe  nicht  an  das  Bild. 

L :     Gut,     Und  noch  einmal  ganz  laut ! 

S :     Nein,  ich  gehe  nicht  an  das  Bild. 

L :     Gehst  du  an  das  Bild,  James. 

James:     Nein,  ich  gehe  nicht  an  das  Bild. 

L:  Geht  sie  an  das  Bild,  Stanley?  {Teacher  points  to 
Margaret.) 

Stanley:     Nein,  sie  geht  nicht  an  das  Bild — 

L:     Geht  er  an  das  Bild?   {pointing  to  Lambert)   Caroline? 

Caroline:     Nein,  er  geht  nicht  an  das  Bild. 

L :  Let 's  have  him  go  to  the  picture  so  that  we  can  see  that 
it  is  necessary  to  change  one's  position  if  we  use  the  accusative 
case.  {Lambert  walks  to  the  picture  while  Caroline  repeats: 
Ja,  er  geht  an  das  Bild.) 

L:  Gut,  setze  dich.  Also  welchen  Fall  gebrauchen  wir  nach 
an,  auf,  hinter,  u.s.w.,  wenn  man  "  wohin "  fragen  kann? 
Edmund. 

Edmund:     Wir  gebrauchen  den  Akkusativ. 

L :     Wann  gebrauchen  wir  den  Dativ  ?    Die  ganze  Klasse. 

Kl  :  Wir  gebrauchen  den  Dativ,  wenn  man  "  wo "  fragen 
kann. 

L:     Und  wann  gebrauchen  wir  den  Akkusativ? 

S.  Wir  gebrauchen  den  Akkusativ,  wenn  man  "  wohin " 
fragen  kann. 

L:  {Teacher  is  standing  at  picture,  and  points  to  the  tree,  the 
house,  the  roof,  the  bridge,  and  class  puts  each  in  a  sentence.) 
Ich  gehe.     You  tell  me  where.     What  am  I  going  to  do? 

S.     You  go. 

L:     And  besides? 

S :     You  change  your  position. 

L:  Tell  me  where  I  am  going  now.  {Pointing  to  tree.) 
Wohin  gehe  ich?    Eric? 

Eric  :     Sie  gehen  auf  den  Baum. 

L:     Und  wohin  jetzt,  Edmund? 

Edmund  :     Sie  gehen  auf  das  Haus. 

L:     Oder,  auf  das  Dach.     Wohin  gehe  ich  jetzt,  Edwin? 

Edwin  :     Sie  gehen  auf  der  Briicke. 
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L :  How  can  I  go  there,  and  he  there  at  the  same  time  ?  Do 
you  get  the  difference?  If  you  say  "  auf  der  Brucke,"  wo  bist 
du,  that  is  the  dative  case.  But  I  want  to  know  where  I  am 
going  to  be,  when  I  change  my  place.  Also  wohin  gehe  ich? 
Accusative  case. 

Edwin  :     Sie  gehen  auf  die  Briicke. 

L :     Und  wo  ist  die  Xante,  Edwin  ? 

Edwin  :     Die  Tante,  ist  auf  der  Briicke. 

L:     Und  wo  ist  der  Hund?     {Pointing  to  street.)     Rodney? 

Rodney:     Der  Hund  ist  auf  der  Strasse. 

L :  Gut.  For  to-morrow  you  will  write  five  questions  with 
"  wohin,"  and  tell  me  why  you  use  the  accusative,  not  the  dative, 
when  you  ask  the  question  "  wohin."  Die  ganze  Klasse  sagt 
mir  nun  den  ersten  und  den  zweiten  Vers  von  "  Schlaf,  Kindlein, 
schlaf."     The  whole  class  repeats  in  chorus, 

Schlaf,  Kindlein,  schlaf, 
Der  Vater  hiit't  die  Schaf, 
Die  Mutter  schiittelt's  Baumelein, 
Da  fallt  herab  ein  Traumelein, 
Schlaf,  Kindlein,  schlaf. 

Schlaf,  Kindlein,  schlaf. 
Am  Himmel  zieh'n  die  Schaf, 
Die  Sternlein  sind  die  Lammerlein, 
Der  Mond,  der  ist  das  Schaferlein, 
Schlaf,  Kindlein,  schlaf. 

L:  Und  nun  gibt  es  noch  einen  Vers.  Was  ist,  noch  einen 
Vers,  Helen? 

Helen  :     Still  another  stanza. 

L:  Die  Mutter  singt  immer  noch.  She  is  still  singing.  Das 
Kindlein  schlaft  noch  nicht.     What  am  I  saying? 

S :     The  little  child  is  not  asleep  yet. 

L:  Nun  kommt  der  Hund,  Er  bellt  und  springt.  Was  ist 
"bellen"?     {Teacher  imitates  harking.)     Klasse! 

Kl  :     To  bark. 
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L:  Die  Mutter  sagt:  "  Schlaf,  Kindlein,  schlaf."  Der  Hund 
kommt,  und  sie  sagt,  "  Geh'  fort  und  hiit'  die  Schaf ."  Was  ist 
das? 

S :     Go  away  and  watch  the  sheep. 

L:  Er  geht  immer  noch  nicht,  und  sie  sagt.  {Speaks  softly 
and  motions  to  dog  to  go  away.)  "  Geh'  fort."  Sagt  sie  es  laut? 
Karl? 

Karl  :     Nein. 

L  (Very  softly)  :  Geh'  fort,  du  schwarzes  Hiindelein.  Was 
ist  schwarz.  (Pointing  to  pupil's  stocking  and  shoe.)  Der 
Strumpf  ist  schwarz,  und  der  Schuh  ist  schwarz.  Also,  was  ist, 
du  schwarzes  Hiindelein? 

S:     You  black  dog.    Und  week'  mir  nicht  mein  Kindelein. 

L  (Speaking  to  a  pupil,  shows  him  by  pantomime  what  she 
wants  him  to  do.)  :  Schlaf e.  Mache  die  Augen  zu.  Jetzt  wecke 
ich  dich.  (She  shakes  him.)  What  does  it  mean?  Und  week' 
mir  nicht  mein  Kindelein?    Klasse? 

Kl:     Do  not  wake  up  the  little  baby. 

S:     Baby  is  always  little,  just  "baby." 

L:  See  if  you  can  say  it  with  me.  (Teacher  repeats  the  last 
stanza  very  slowly  with  the  class.) 

Schlaf,  Kindlein,  schlaf, 
Geh'  fort  und  hiit'  die  Schaf, 
Geh'  fort,  du  schwarzes  Hiindelein, 
Und  week'  mir  nicht  mein  Kindelein, 
Schlaf,  Kindlein,  schlaf, 

L:     Was  ist  wecken? 

S :     To  wake  up. 

L :  For  to-morrow,  then,  you  have  five  questions  with 
"  wohin."  Tell  me  why  you  use  the  accusative  case,  and  learn 
the  third  stanza  of  the  poem.  Learn  to  say  it  so  that  we  shall 
like  to  listen  to  you. 


HISTORY  LESSON 

Second    Year    High    School 

Introductory  Note 
In  this  second-year  class  in  the  Wadleigh  High  School  for 
Girls  there  were  on  the  register  thirty  girls  from  fourteen  to 
sixteen  years  of  age.  The  text  used  was  Botsford's  "  History  of 
Rome."  Three  lessons  each  week  for  twenty  weeks,  averaged 
about  ten  pages  each.  This  was  the  fifty-second  lesson  in  the 
subject,  in  which  pupils  were  getting  their  first  impressions  of  a 
very  difficult  period — the  founding  of  the  Teutonic  States. 

Teacher:  The  lesson  that  was  assigned  for  this  morning, 
Miss  Berger? 

Miss  Berger:  We  had  to  the  end  of  Chapter  XV  on  the 
Roman  Life. 

Teacher  :  That  finishes  the  text.  The  rest  of  the  work  will 
be  review.  For  the  next  time,  next  Tuesday,  simply  bring  the 
text-books  to  the  class  and  those  outlines  that  we  started  yester- 
day and  we  will  continue  the  outline  work.  Get  the  outlines 
copied  in  the  note-books  as  soon  as  possible.  All  of  the  girls 
who  have  brought  their  note-book  work  up  to  date,  except  out- 
line, raise  their  hands.  (Most  of  the  pupils  respond.)  So  you 
are  not  very  far  behind.    What  is  the  matter,  Miss  Becker  ? 

Miss  Becker:     I  have  a  few  pictures  to  paste. 

Teacher:     And  you.  Miss  Seipp? 

Miss  Seipp  :     I  am  one  map  behind. 

Teacher:  We  will  have  a  few  review  questions  and  finish 
the  chapter  on  the  new  German  States  before  we  start  the  chapter 
on  Roman  Life.  Let  us  see  what  you  remember  about  yester- 
day's lesson. 

Teacher  :  Who  was  the  founder  of  the  Prankish  State,  Miss 
Arnold. 
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Miss  Arnold:     Clovis  was  the  founder. 

Teacher:  There  is  a  little  sketch  of  the  life  of  Clovis  and 
his  work. 

Miss  Arnold:  He  was  the  commander  of  one  of  the  tribes 
of  the  Prankish  Kingdom — 

Teacher  :     Was  there  any  Prankish  Kingdom  at  that  time  ? 

Miss  Arnold:     Prankish  Nation. 

Teacher:     It  wasn't  a  nation. 

Miss  Arnold:  He  was  the  chieftain  of  one  of  the  Prankish  ^ri^^?.? 
and  by  his  great  military  service  in  various  battles  that  he  fought 
in  he  came  to  be  head  of  the  other  tribes ;  and  when  he  got  to 
this  position  he  conquered  the  Visigoths  in  Southern  Prance  and 
the  Lombards  and  other  smaller  tribes  around  that  neighbor- 
hood. And  then  he  had  a  great  mind  for  organizing  the  Prank- 
ish tribes;  he  wanted  to  have  them  united  into  as  large  a  king- 
dom as  he  possibly  could,  so  he  established  it  with  a  capital  at 
Aix  la  Chapelle. 

Teacher  :  That  will  do.  Does  any  girl  wish  to  criticise  any- 
thing Miss  Arnold  said. 

Miss  Johnson:  I  do  not  think  that  Clovis  organized  the  city 
of  Aix  la  Chapelle ;  I  think  Charlemagne  did  that. 

Teacher  :  You  say  "  organized."  He  established  his  capital 
at  Aix  la  Chapelle.     Any  other  criticism? 

Miss  Prank:  I  do  not  think  that  Clovis  conquered  the 
Lombards. 

Teacher:  Any  other  German  tribe  or  nation  that  he  did 
conquer  ? 

Miss  Cahill:  Burgundians.  She  said  that  Clovis  was  put 
at  the  head  of  the  army;  and  he  put  himself  at  the  head;  he 
conquered  the  other  tribes. 

Teacher:  I  daresay  it  was  his  own  military  ability  that  ac- 
counted for  his  being  leader  of  the  Prankish  people.  What  verb 
does  Mr.  Botsford  use  to  express  the  work  of  Clovis  in  bringing 
these  people  together,  a  verb  very  well  chosen. 

Miss  Gamsu:     He  welded  them  together. 

Teacher:     Spell  it. 

Pupil  :     W-e-1-d-e-d. 
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Teacher:  The  word  is  well  chosen.  He  welded  the  tribes 
together,  these  various  people.  What  various  people  did  he  weld 
together  ? 

Miss  Gamsu  :  The  German  tribes,  the  Italians,  the  Romans 
and  the  Celts. 

Teacher:     What  German  tribes? 

Miss  Becker:  The  Visigoths,  the  Ostrogoths,  the  Burgundi- 
ans,  and  the  Franks  ? 

Teacher:     What  people  did  he  weld  together? 

Miss  Kalber:  The  Romans,,  Italians,  the  German  tribes,  and 
the  Celts. 

Teacher  :  Well,  that  might  be ;  possibly  some  Italians.  Don't 
you  think  that  the  word  "  weld  "  is  a  pretty  good  word  to  use  ? 
I  was  much  impressed  with  that  word :  He  welded  them  to- 
gether means  such  a  lot. 

Miss  Loeffler  :  In  the  literal  sense  of  the  word :  hammered ; 
he  hammered  them  together. 

Teacher:  What  was  the  religion  of  this  man  Clovis  and 
of  the  Franks? 

Miss  Baker  :  Clovis  was  a  barbarian,  but  he  married  Clotilda, 
a  princess,  who  was  an  orthodox  Christian.  There  were  very  few 
Germans  who  were  of  the  orthodox  faith ;  most  of  them  were 
Arians;  but  because  she  was  orthodox  he  became  a  Christian 
after  he  had  persuaded  himself  that  her  God  had  made  him 
win  a  battle.  But  he  continued  to  be  just  as  bad  a  man.  His 
religion  did  not  help  him  along  any. 

Teacher:  Why  do  we  mention  this  if  it  did  not  help  him 
along  any? 

Miss  Baker:  Because  he  was  a  Christian  the  Romans  allied 
themselves  with  him  to  fight  against  the  Arians  and  the  Pagans. 

Teacher:  It  helped  to  bring  about  the  union  of  the  Roman 
Church  and  the  Frankish  tribes.  What  do  you  mean  by  the 
Pagans  ? 

Miss  Baker:     The  Pagans  in  the  Roman  Empire. 

Teacher:  It  was  one  of  the  means  of  bringing  the  church 
into  closer  relations  with  the  Franks.  When  you  say  "  the 
church  "   what  church  ? 

Miss  Baker:     The  orthodox  church. 
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Teacher  :  Into  closer  relation  with  the  Frankish  people.  He 
did  it  probably  from  a  very  selfish  motive;  nevertheless  it  was 
an  advance.  He  brought  his  people  to  realize  something  at  least 
of  the  virtues  of  Christianity — a  very  crude  kind  of  Christianity 
probably.  You  have  heard  enough  so  that  you  can  say  some- 
thing on  the  subject  of  the  influence  of  women  in  early  Chris- 
tianity. 

Miss  Johnson  :  They  said  that  if  a  woman  was  converted 
to  Christianity,  then  they  could  get  the  man  or  the  leader  of  a 
tribe  to  be  converted ;  and  so  they  generally  tried  to  get  the 
women  converted  first. 

Teacher  ;     What  do  you  mean  by  "  they  "  ? 

Miss  Johnson  :     The  people,  the  church  and  the  missionaries. 

Teacher  :  The  missionaries  often  worked  among  the  women  ; 
and  here  is  an  example.  They  thought  that  if  they  could  convert 
the  wife  of  the  chieftain  that  she  might  influence  the  chieftain, 
and  that  in  turn  he  would  influence  his  soldiers.  That  was  one 
of  the  ways  the  missionaries  worked  among  these  Germans.  We 
ought  to  remember  that  there  are  several  other  examples  in  his- 
tory; but  here  is  a  definite  one:  one  you  can  keep  with  you. 
Someone  said  Clovis  became  a  Christian  because  the  God  of  his 
wife  had  helped  him  to  win  a  battle.  Who  remembers  what  that 
battle  was? 

Miss  Refers  :     Soissons. 

Teacher:  It  was  one  of  the  battles  by  which  he  helped  to 
create  the  Frankish  State  out  of  these  various  materials  that 
he  had  there.  Another  battle  fought  very  near  Soissons  that 
you  are  very  apt  to  confuse  with  it — these  two  happen  to  sound 
more  or  less  alike — is  the  Battle  of  Chalons.  What  do  you  re- 
member about  that? 

Miss  Sherman  :  In  that  battle  Attila  was  defeated  by  a 
German  chief  and  another  Roman  general ;  and  this  battle  had  a 
very  great  effect  on  European  civilization  because  it  saved  Europe 
from  the  influence  of  Asia. 

Teacher:     Probably. 

Pupil  {continuing)  :  Otherwise  the  people  would  have  be- 
come mere  Barbarians  again. 
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Teacher:  At  least  they  would  have  been  very  much  domin- 
ated by  the  Asiatic  influence  and  from  our  point  of  view  the 
Asiatic  influence  would  not  have  been  as  good  for  the  civiliza- 
tion of  Europe  as  the  Roman  and  the  German  influence.  These 
civilizations  were  helping  to  make  the  new  states  that  were  be- 
ing carved  out  of  the  chaotic  conditions  that  we  have  been 
talking  about.    What  was  the  line  of  kings  founded  by  Clovis? 

Miss  Richard  :  Merovingian.  Merowig  was  the  grandfather 
of  Clovis  and  they  took  that  name  for  the  Dynasty. 

Teacher :     What  can  you  say  of  the  later  Merovingian  rulers? 

Miss  Richard  :  They  took  the  same  plan  that  Clovis  did  ;  but 
they  were  not  as  strong  in  performing  the  same  things  that  Clovis 
was;  and  later  they  became  so  weak  that  they  were  overthrown 
by  one  of  the  Mayors  who  was  the  Secretary  of  the  King  and 
who  usurped  the  throne. 

Teacher:  Called  "the  Mayor  of  the  Palace" — if  not  secre- 
tary, perhaps  steward.  Does  any  girl  wish  to  criticise  any  part 
of  that? 

Miss  Frank  :  I  do  not  think  the  first  Mayor  did  that.  He 
just  commanded  the  armies,  and  his  son  usurped  the  throne. 

Teacher:  What  Mayor  have  you  in  mind  now,  when  you 
speak  of  the  "  first  Mayor." 

Miss  Frank:  Mayor  Charles.  He  was  the  Mayor  who  com- 
manded the  armies. 

Teacher:  For  the  eastern  branch  of  the  Frankish  people, 
and  being  an  able  man  and  the  King  being  perhaps  half  imbecile, 
he  took  advantage  of  his  opportunity  and  practically  became 
ruler ;  he  didn't  become  King  in  name,  but  practically  was  King ; 
and  that,  of  course,  accounts  for  a  new  dynasty.  In  other  words  : 
the  Merovingian  Kings  seem  to  run  out,  exhausted  themselves. 
Some  of  them  were  weak-minded  and  not  many  of  them  were 
able;  and  in  time  a  new  dynasty  came.  What  was  the  new 
dynasty  called? 

Pupil:  Carolingian  and  the  greatest  of  them  all  was  Char- 
lemagne. 

Teacher:  We  have  to  work  up  to  Charlemagne  and  find  out 
something  about  the  great  struggle  that  that  line  of  rulers  had. 

Miss  Cahill:     They  had  to  struggle  with  the  Saxons. 
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Teacher:     Yes.     Any  other,  perhaps  a  greater  struggle? 

Pupil:     The  Lombards. 

Teacher:     Yes.    Any  other? 

Miss  Barzilay  :     The  Mohammedans  from  the  East. 

Teacher  :     Who  were  they ;  what  do  you  know  about  them  ? 

Miss  Lavine  :  They  were  a  band  founded  by  Mohammed, 
who  was  the  man  from  Mecca  farther  in  the  East ;  and  he  founded 
a  new  reHgion  called  the  Mohammedan  religion ;  and  he  said  it  was 
glory  to  die  in  battle  and  thought  that  any  one  who  died  by  the 
sword  would  be  greater  than  any  one  else  and  would  probably  go 
to  the  heaven  that  they  imagined.  The  Mohammedans  were  very 
zealous  and  they  conquered  a  great  deal  of  the  land  around  the 
Mediterranean  Sea  and  on  the  Eastern  border  of  the  Mediter- 
ranean; and  they  tried  to  conquer  the  Roman  Empire  in  the 
west — 

Teacher  :     Would  you  say  "  Roman  "  ? 

Miss  Seipp  :     It  was  more  a  German  Empire. 

Teacher:  Did  they  really  try  to  conquer  Rome;  did  they 
approach  the  city? 

Miss  Seipp  :  No.  When  they  invaded  the  Western  World,  the 
western  part  of  the  Roman  Empire,  it  was  thought  at  the  time 
that  they  would  probably  conquer  it,  but  Charles  Martel  with 
his  soldiers,  the  German  soldiers,  came  and  defeated  them. 

Teacher:     Defeated  whom? 

Pupil:     The  Mohammedans. 

Teacher  :     Did  they  defeat  Mohammed  ? 

Pupil:     No,  because  he  was  not  in  that  battle. 

Teacher:     Where  was  he? 

Pupil:     He  was  dead. 

Teacher:  Mohammed  had  passed  away  but  his  followers 
were  still  conquering  in  his  name. 

Pupil:  After  that  the  Mohammedans  did  not  have  as  much 
power  as  before.    They  tried  to  invade  other  countries. 

Teacher  :  Does  any  girl  know  anything  about  this  man 
Mohammed  ? 

Miss  Becker  :     He  was  an  Arabian  ;  he  was  born  at  Mecca. 

Teacher:  Come  and  find  Mecca  on  the  map.  {Pupil  indi- 
cates.)    Yes;  down  there  on  the  West  coast  of  Arabia — a  little 
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lower  down  than  you  pointed.  An  Arabian  who  became  pos- 
sessed with  the  idea  of  founding  a  new  religion,  a  merchant  him- 
self, the  husband  of  a  woman  who  was  interested  in  merchandise 
and  in  caravans ;  and  he  traveled  far  and  near  as  a  merchant 
would,  up  and  down  the  coast  of  the  Mediterranean  and  the  Red 
Sea.  And  there  he  became  very  much  impressed  with  the  idea 
of  one  God.  Perhaps  he  learned  it  from  the  Jews,  because  the 
Arabians  did  not  really  believe  in  one  God.  Their  religion  was 
a  polytheistic  system,  attempting  to  explain  some  of  the  mysteries 
of  Nature.  But  in  some  way  he  became  impressed  with  the  idea 
of  one  God,  the  same  as  the  Jews  understood  when  they  said 
Jehovah.  And  he  became  so  impressed  with  that,  that  he  began 
to  teach  that  idea  to  his  family.  Perhaps  his  wife  was  the  first 
convert.  We  are  not  quite  sure.  But  anyway  in  the  course  of 
time  he  had  a  few  followers ;  and  after  his  death  many  people 
flocked  to  this  belief,  became  convinced  that  there  was  some  truth 
in  it  at  least.  Then  they  soon  began  to  conquer  in  the  name  of 
what? 

Pupil  :     In  the  name  of  Mohammed. 

Teacher:  In  the  name  of  Mohammed  and  his  teaching:  in 
the  name  of  their  religion.  Probably  love  of  plunder  had  some- 
thing to  do  with  it  and  the  love  of  gain ;  but  at  the  base  of  it  all — 
conquering  in  the  name  of  this  new  religion  called  Moham- 
medanism. They  soon  entered  most  of  the  cities  along  the 
northern  coast  of  Africa,  and  made  their  way  to  the  Stryit  of 
Gibraltar.  This  takes  me  five  minutes  to  tell.  How  long  do 
you  think  it  took  them  to  do  this? 

Pupil:     A  century  or  two. 

Teacher:  We  pass  quickly  over  these  periods.  You  girls 
might  get  confused  and  think  this  happened  in  a  few  years. 
Mohammed  was  dead  a  long  time  before  they  attempted  to  cross 
into  Europe.    Now  where  did  they  attempt  to  cross  into  Europe? 

Pupil:     The  Straits  of  Gibraltar. 

Teacher:  What  people  would  they  have  to  conquer  in 
Southern  Spain  before  they  could  go  very  far? 

Miss  Arnold:     The  Visigoths. 

Teacher  :  You  remember  some  days  ago  we  talked  about  the 
Visigothic  State,  the  first  German  State  to  be  carved  out  of  these 
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chaotic  conditions.  Later  this  German  State  was  attacked  on  the 
South  by  whom? 

Pupil  :     By  the  Saracens,  or  Mohammedans. 

Teacher:  We  have  come  to  them  again;  these  followers  of 
Mohammed.  The  Visigoths  had  already  been  attacked  on  the 
North  by  whom? 

Pupil:     The  Franks. 

Teacher  :  The  Visigothic  State  going  to  pieces,  as  it  were, 
under  the  attacks  of  the  Franks  from  the  North  and  the  Saracens 
from  the  South.  The  Saracens  slowly  pushed  their  way,  up 
through  Spain  into  France,  threatening  Christendom.  If  they 
could  spread  their  religion  over  Europe  what  other  religion  must 
give  place  to  it? 

Pupil  :     Christianity. 

Teacher  :  There  must  have  been  great  concern  among  the 
Christians  when  they  realized  what  was  coming,  what  the  dan- 
gers were.    Who  was  strong  enough  to  turn  them  back? 

Pupil:     Charles  Martel. 

Teacher  :  The  Prankish  soldiers  and  Charles  Martel.  Where 
was  that  great  and  decisive  battle  fought  when  they  succeeded 
in  turning  back  the  Mohammedans  and  probably  saved  Europe? 

Miss  Frank  :     Poitiers. 

Teacher:  Sometimes  called  the  Battle  of  Tours.  Where  is 
it?  {Pupil  indicates  on  map.)  You  might  say  near  the  centre 
of  France.  Can  you  tell  me  why  we  look  upon  the  battle  of 
Poitiers  as  one  of  the  great  and  decisive  battles  of  the  world, 
why  we  should  remember  it,  Miss  Kane? 

Miss  Kane  :  At  the  Battle  of  Poitiers  Charles  Martel  defeated 
the  Saracens,  the  Mohammedans  ;  and  if  he  had  not  defeated 
them  the  religion  of  the  Germans  would  have  been  changed  fro:n 
Christian  to  Mohammedan  because  they  were  very  strong,  and 
they  would  have  forced  their  religion  upon  the  Romans  and  the 
Christians,  but  since  Charles  Martel  defeated  them  Christianity 
was  spared  and  the  people  remained  just  the  way  they  had  been 
before. 

Teacher:  That  is  pretty  strong.  People  never  remain  just 
as  they  have  been  before.  Christianity  was  saved  and  probably 
we  may  say  Europe  was  saved  from  Mohammedanism.     Now, 
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was  that  something  to  be  desired,  that  Europe  should  be  saved 
from  Mohammedanism? 

Pupil  :     Yes. 

Teacher:  Why  do  you  say  that?  Mohammed  taught  the 
belief  in  one  God ;  he  taught  many  good  things.  By  the  way, 
what  was  the  Bible  of  the  Mohammedans  called? 

Miss  Weiss:     The  Koran. 

Teacher:  It  is  full  of  fine  teachings,  many  of  them  as  fine 
as  you  can  find  in  your  Bible.  Why  do  we  say  it  was  a  good 
thing  for  the  world? 

Miss  Berger  :  The  greater  part  of  them  were  plunderers  and 
they  ravaged — 

Teacher:  So  did  the  Germans.  Go  on  with  your  answer, 
Miss  Arnold. 

Miss  Arnold:  They  thought  it  was  a  glory  to  be  killed,  it 
was  considered  good  to  be  killed  in  battle  and  this  was  carried 
to  such  an  extent  that  it  became  cruel — 

Teacher:  Do  you  think  the  Germans  were  very  mild  or 
gentle?  Why  do  we  think  that  this  Battle  of  Poitiers  was  such 
a  great  benefit ;  why  was  the  saving  of  Christianity  to  the  world 
better  than  if  the  world  had  been  converted  to  Mohammedanism. 

Miss  Arnold:  Christianity  teaches  that  no  blood  should  be 
shed ;  but  Mohammed  taught  that  it  is  well  that  you  should  die 
by  the  sword  in  battle. 

Teacher:  This  ideal  of  Christianity  was  finer  than  the  ideal 
of  the  Mohammedans?  Yes.  W^e  are  getting  at  it,  I  think. 
Miss  Frank,  another  reason. 

Miss  Frank  :  The  Mohammedans  were  not  as  civilized  as  the 
Christians  were. 

Teacher:  I  do  not  know  about  that.  They  had  better 
schools  than  the  Christians  had  in  those  times.  It  is  said  that 
there  were  better  schools  among  the  Mohammedans :  science  was 
more  advanced  among  the  Mohammedans.  What  do  you  say 
now? 

Miss  Frank:  We  can  take  those  countries  today  and  we  can 
see  they  are  not  nearly  as  civilized  as  we  are;  and  if  they  had 
substituted  their  religion  likely  Europe  would  be  just  the  same. 

Teacher:     Where  do  we  find  those  people  today? 
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Miss  Frank:     Arabia  and  Turkey. 

Teacher:  Their  civilization  today  we  think  is  far  inferior 
to  ours.  Now  when  you  compare  the  civilization  that  has  de- 
veloped under  the  teachings  of  Mohammed  with  the  civilization 
that  has  developed  under  the  teachings  of  Christianity,  which 
do  you  think  is  very  much  better? 

Class  :     Christian  civilization. 

Teacher:  When  the  two  are  measured  side  by  side  we  feel 
that  the  ideals  of  the  Christians  are  finer  than  the  ideals  taught 
by  the  Mohammedans ;  and  the  two  civilizations  of  today  are 
the  very  best  proof  that  we  have.  I  think  that  is  the  way  to 
get  at  that.    Who  was  the  greatest  of  all  the  Carolingians  ? 

Miss  Barzilay:     Charles  the  Great. 

Teacher:     Describe  him. 

Miss  Barzilay:  He  was  about  six  feet  high  and  he  had  a 
brilliant  countenance  and  big  eyes  and  blonde  hair,  just  like  the 
Germans  have ;  and  he  had  great  genius  for  organization  and  he 
organized  an  army.  He  conquered  the  Angles  and  the  Saxons 
after  thirty  years'  war — 

Teacher  :     I  am  not  sure  about  the  Angles,  but  the  Saxons. 

Miss  Barzilay:  — the  Saxons  after  thirty  years'  war  and 
then  they  decided  to  accept  his  rule  and  Christianity.  And  after 
that  he  went  into  Spain ;  but  his  campaign  there  proved  a  failure. 
And  then  he  conquered  the  Lombards. 

Teacher:     Who  were  the  Lombards? 

Miss  Deutsch  :  They  were  a  German  tribe  who  lived  around 
in  the  Po  Valley. 

Teacher:  How  did  it  happen  that  he  came  into  conflict  with 
the  Lombards,  do  you  remember? 

Miss  Deutsch  :  He  was  crossing  the  Alps  on  his  way  from 
Spain  and  he  came  in  contact  with  the  Lombards. 

Teacher:     Was  it  accidental? 

Miss  Deutsch  :  Oh,  no.  I  think  the  Pope  asked  him  to  help 
him  fight  against  them. 

Teacher:     Why? 

Miss  Berger:  Because  they  were  disturbing  the  people  in 
Italy,  in  Northern  Italy. 
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Teacher:  They  were  the  people  of  Northern  Italy  very 
largely,  the  Lombards.  How  many  would  believe  that  he  was 
perhaps  invited  to  come  down  into  Italy  by  the  Pope? 

Miss  Arnold:     Yes. 

Teacher:     Why? 

Miss  Johnson  :  Because  the  Pope  thought  that  all  the  power 
that  was  given  to  him  when  the  Patrimony  was  given  to  him — 

Teacher:    What  do  you  mean  by  that? 

Miss  Johnson  :  He  was  given  some  estates,  the  Patrimony  of 
St.  Peter,  and  he  was  afraid  the  Lombards  would  take  them  away. 

Teacher:  How  did  it  happen  that  the  Pope  had  estates 
given  him,  these  estates  called  the  Patrimony  of  St.  Peter? 

Miss  Arnold:  If  a  rich  man  died  he  left  his  estate  to  the 
Pope  and  he  had  charge  of  it.  When  the  Mayors  conquered 
land  they  perhaps  gave  it  to  him.  Charlemagne  was  the  ruler 
of  the  Western  Empire. 

Teacher:  Power  and  estates  given  him  in  different  ways. 
The  Pope  evidently  at  this  time  maintained  an  army  of  his  own. 
Sometimes  he  annexed  territory  by  force  of  arms.  This  Patri- 
mony of  St.  Peter,  where  was  it? 

Miss  Hawley  :     Ravenna. 

Teacher:  Ravenna  was  a  city.  Do  you  understand  that  it 
was  just  a  city,  Miss  Donahue? 

Miss  Donahue:  I  think  it  was  parts  of  land  all  over  the 
Empire. 

Teacher:  Just  here  and  there — little  farms  here  and  there? 
Has  any  girl  a  different  idea? 

Miss  Richard  :  In  Italy  and  Sicily,  wasn't  the  land  that  was 
given  ? 

Teacher  :  Largely  in  the  central  part  of  Italy,  the  Patrimony 
of  St.  Peter.  Let  us  come  back  to  this  Lombard  story.  Tell  me 
how  it  was  that  Charlemagne  happened  to  go  down  into  Italy 
to  defend  the  Pope,  Miss  Deutsch. 

Miss  Deutsch  :  The  Lombards  first  had  been  invited  into 
Italy  by  Narces.  They  had  their  tribes  divided  into  Duchies. 
They  were  distributed  all  through  Italy  and  attacked  these 
estates. 
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Teacher:  No;  I  do  not  think  that  is  true.  Where  do  we 
find  the  Duchies? 

Miss  Deutsch  :     Around  the  northern  part  of  Italy. 

Teacher:     Attacked  what  estates? 

Miss  Deutsch  :     The  Roman  estates. 

Teacher  :     That  is  very  vague. 

Miss  Deutsch  :  The  Patrimony  of  St.  Peter :  these  estates 
that  belonged  to  the  Bishop  of  Rome.  So  he  called  upon  Chailes 
the  Great  to  come  down  and  defend  them. 

Teacher  :     Why  did  he  call  upon  Charles  ? 

Miss  Deutsch  :  Because  he  had  called  once  before  upon  one 
of  the  Mayors,  Charles  Martel,  and  he  was  successful,  so  he 
called  upon  another  Charles. 

Teacher:     Another  reason. 

Miss  Baker:  There  existed  a  great  friendliness  between  the 
Pope  and  the  Mayors ;  and  whenever  they  wanted  to  drive  the 
Lombards  out — whenever  the  Pope  wanted  to — he  sent  for  these 
Prankish  rulers. 

Teacher:     Why  was  there  a  great  friendliness? 

Miss  Weiss  :  The  Pope  had  gone  up  there  and  converted 
them  to  Christianity. 

Teacher:     The  Pope  had? 

Pupil:     His  missionaries. 

Teacher:     Suppose  you  straighten  that  out. 

Miss  Weiss  :  The  Popes  of  Rome  had  sent  missionaries  up 
into  Germany  among  the  Franks  to  convert  them  to  Christianity 

Teacher:     They  accepted  what  Christianity? 

Miss  Berger  :  Orthodox  Christianity.  And  so  there  was  a 
bond  of  religion  between  them. 

Teacher:  A  story  we  had  this  morning  illustrates  it :  Clevis's 
wife,  Clotilda,  was  a  Christian  of  the  orthodox  church ;  she  con- 
verted her  husband.  So  it  had  gone  on  for  many  years,  this 
friendly  relation  between  the  orthodox  Christians  and  the  Bishops 
at  Rome.  Whenever  the  Pope  was  in  trouble  he  was  apt  to  call 
upon  his  friends  the  Prankish  kings  or  rulers.  The  Lombards 
were  of  what  faith? 

Pupil  :     Arian, 

Teacher:     That  was  another  cause  for  disagreement  between 
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the  Lombards  and  the  Pope  or  Bishop  of  Rome.  What  did  this 
finally  lead  to,  this  friendly  relation  which  existed  for  so  many 
years  between  the  Church  at  Rome  and  the  Franks,  Miss  Ritchie  ? 

Miss  Ritchie  :  Charles  the  Great  on  Christmas  Day,  800 
A.  D.,  was  crowned  with  the  Lombard  Crown  by  the  Pope ;  and 
that  crown  was  supposed  to  be  made  out  of  the  true  Cross — 

Teacher:     Crowned  where? 

Miss  Ritchie  :     In  the  church  while  he  was  praying. 

Teacher  :     There  were  a  great  many  churches. 

Miss  Ritchie:     The  Church  of  St.  Peter  at  Rome. 

Teacher:  Tell  the  story  again — what  this  friendly  relation 
finally  led  to. 

Miss  Ritchie:  The  Pope  crowned  Charles  the  Great  with 
the  Lombard  crown  in  the  Church  of  St,  Peter  at  Rome  on 
Christmas  Day  800  A.  D. 

Teacher  :  Now  we  have  the  main  facts  in  the  story.  There 
is  a  great  deal  more  to  it.  But  keep  that  in  your  minds :  He 
was  crowned  on  Christmas  Day  800  A.  D.  in  Rome.  What  title 
did  he  receive? 

Miss  Bardsley:     He  was  made  Emperor  of  the  Romans. 

Teacher:     And  what  about  the  Eastern  Roman  Empire? 

Miss  Bardsley  :  The  Eastern  Empire  was  really  supposed  to 
be  under  him  too ;  but  the  people  of  the  Eastern  Empire  had 
their  own  Emperor. 

Teacher:     Where? 

Miss  Bardsley:  At  Constantinople,  and  they  didn't  pay  any 
attention  to  the  one  in  the  West.     So  there  were  two  Emperors. 

Teacher  :     Two  empires  and  two  Emperors  ? 

Miss  Bardsley  :  The  Emperor  in  the  East  claimed  as  well 
to  be  Emperor  of  the  old  Roman  Empire. 

Teacher  :  From  that  time  on  we  have  a  great  number  of 
Carolingan  Kings,  but  the  greatest  of  them  all  was  Charles  the 
Great.  It  is  a  long  hard  story  to  get  through  with  for  the  first 
time;  and  we  have  not  time  today  for  that  story  of  the  life  of 
the  Romans.  We  will  have  to  bring  that  in  some  other  time ;  the 
story  of  their  weddings,  their  schools,  their  home  life,  the  posi- 
tion of  the  women,  and  all  those  interesting  things  that  we 
have  touched  upon  at  various  times.  We  will  take  them  up  iit 
another  le§son. 
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INTRODUCTORY  NOTE 

The  papers  which  are  presented  in  this  number  of  The  Record 
were  prepared  by  graduate  students  in  Educational  Administra- 
tion, each  of  whom  had  had  considerable  experience  in  public 
school  administration.  The  subjects  treated :  the  administrative 
control  of  our  schools,  their  support,  and  the  question  of  teachers' 
pensions,  are  problems  which  may  not  be  neglected  by  one  who 
believes  in  the  efficiency  of  free  public  education  as  a  safeguard 
of  our  democracy. 

In  each  contribution  it  will  be  noted  that  the  author  has  made 
a  study  involving  the  facts  which  were  available,  has  endeavored 
to  interpret  these  facts  in  the  light  of  modern  educational  ideals, 
and  has  presented  as  well  a  theoretical  discussion  of  the  issues 
involved.  There  has  been  no  attempt  to  edit  the  papers  in  order 
to  bring  about  an  artificial  uniformity  in  point  of  view. 

It  is  believed  that  these  discussions  treat  of  problems  which 
are  vital,  not  only  to  the  administrative  officer,  but  also  to  the 
teacher  and  to  the  layman.  Indeed  it  is  by  making  available 
such  studies  as  these  that  the  administrative  officer  may  hope  to 
secure  that  co-operation  of  teachers  and  of  the  general  public 
which  is  essential  to  successful  leadership. 

George  Drayton  Strayer 
Professor  of  Educational  Administration,  Teachers  College. 
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THE  LAYMAN  IN  SCHOOL  ADMINISTRATION 

FRANK  L.  WILEY 
Secretary  to  Superintendent  of  Schools,  St.  Louis,  Missouri 

The  factor  of  lay  control  in  school  administration  is  generally 
considered  in  its  connection  with  school  boards.  Doubtless  most 
schoolmen  think  of  it  in  this  relation.  Their  experience  in  ad- 
ministrative work  has  shown  them  this  element  of  control  in 
its  most  universal  form,  and  their  success  or  adversity  in  dealing 
with  the  lay  board  has  usually  impressed  them  with  a  high  respect 
or  extreme  dislike  for  such  popular  management.  At  least  the 
issue  is  brought  quite  forcibly  to  the  mind  of  the  educator  when- 
ever he  is  obliged  to  see  educational  policies  passed  upon  by  a 
body  possessed  of  little  or  no  professional  insight.  In  educa- 
tional discussions,  also,  lay  influence  is  generally  considered  when 
the  subject  of  the  school  board  receives  attention.  During  the 
past  few  decades  the  constitution  of  this  administrative  organ 
and  the  efficiency  of  its  work  have  repeatedly  been  in  the  fore- 
ground of  live  administrative  questions.  As  a  result  the  broader 
issue  of  lay  control  in  general  has  been  more  or  less  involved. 
Generally,  however,  lay  influence  has  not  received  much  con- 
sideration in  any  other  relation  than  that  with  the  school  board. 

Popular  control  is  a  larger  factor  in  school  administration  than 
is  to  be  inferred  from  this  particular  association.  It  is  involved 
in  many  issues  other  than  those  connected  with  school  boards. 
In  fact,  it  enters  into  the  constitution  of  every  organ  and  is  in- 
volved in  almost  every  principle  of  the  administrative  machinery. 
It  enters  into  the  question  of  an  increase  in  the  powers  of  a 
state  superintendent.  It  is  involved  in  a  campaign  for  a  new 
city  charter  which  would  subordinate  or  free  the  school  govern- 
ment from  the  general  municipal  administration.  It  is  one  of 
the  most  significant  facts  when  school  superintendents  admit 
their  teachers  and  supervisory  force  into  the  "  inner  circle  ''  to 
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aid  in  some  administrative  functions.  It  is  a  vital  issue  in  all 
these  and  many  other  such  questions  just  as  much  as  it  is  in  a 
proposition  to  lessen  the  size  of  a  city  school  board  from  forty 
to  seven  members,  or  to  require  professional  qualifications  of  a 
state  board  of  education.  The  element  of  lay  control  can  not  at 
all  be  properly  appreciated  through  a  study  of  but  one  of  its 
manifestations,  even  if  that  is  the  most  universal  and  the  best 
known. 

There  are  but  two  factors  of  administrative  control,  the  pro- 
fessional educator  and  the  layman.  Despite  the  great  growth  of 
power  in  the  former  within  recent  years,  the  latter  still  wields 
by  far  the  greater  influence  in  shaping  and  carrying  out  educa- 
tional policies.  In  the  class  of  expert  administrators  we  find  our 
superintendents,  our  business  directors,  our  medical  directors, 
and  some  other  such  officials,  who  must  have  special  qualifica- 
tions for  their  positions.  Opposed  to  them,  however,  is  the  great 
body  of  citizens  serving  in  various  capacities  in  the  administrative 
organization,  the  thousands  of  teachers  who  are  ever  acquiring 
a  greater  voice  in  performing  certain  administrative  functions, 
and  lastly  the  whole  voting  population  who  by  their  ballots  still 
exert  a  great  influence  in  the  management  of  their  schools.  And 
protecting  and  preserving  these  avenues  for  the  expression  of 
the  popular  will  are  certain  fundamental  ideas  in  our  general 
civil  administration,  such  as  local  self-government  and  popular 
initiative,  which  are  so  ingrained  in  our  civic  mind  and  con- 
stitution that  they  may  not  be  speedily  or  radically  changed. 

It  will  thus  be  seen  that  anything  like  a  thorough  discussion 
of  lay  control  as  an  administrative  factor  would  be  very  ex- 
tended. It  would  necessitate  a  description  of  the  various  educa- 
tional systems  of  our  commonwealths  with  a  careful  scrutiny  of 
all  parts  and  workings  of  the  organization  to  see  how  full  an 
expression  of  the  popular  will  is  provided  for.  It  would  involve 
a  study  of  all  our  various  boards  and  officials.  It  would  lead 
into  a  survey  of  the  management  of  state  universities,  normals, 
and  special  schools  as  well  as  into  the  control  of  elementary 
and  secondary  education,  and  often  with  as  interesting  and 
illuminating  results.  Not  so  much  can  be  attempted,  however, 
within  the  scope  of  this  paper.     To  set  forth  in  a  general  way 
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the  extent  of  lay  control  and  to  state  its  functions  in  our  admin- 
istrative system  is  as  much  as  can  be  attempted. 

Just  how  administrative  organization  provides  for  popular  con- 
trol may  best  be  understood  by  taking  two  points  of  view.  From 
the  standpoint  of  the  layman  three  general  ways  may  be  seen 
whereby  the  popular  will  finds  expression.  The  first  of  these  is 
what  may  be  called  direct  participation  of  all  legally  qualified 
electors  of  the  administrative  area.  Such  control  appears  under 
two  forms,  direct  legislation  by  ballot  in  the  ordinary  manner 
of  elections,  and  the  meeting  of  electors  in  the  body  and  their 
organization  into  a  deliberative  assembly  for  the  transaction  of 
school  business.  The  second  form  of  lay  participation  may  be 
described  as  an  indirect  influence  exerted  by  all  school  electors. 
By  this  is  meant  nothing  more  than  popular  election.  The  third 
method  of  popular  control  is  that  in  which  representatives  of  the 
people,  who  are  technically  laymen  as  distinguished  from  pro- 
fessional educators,  hold  adrninistrative  positions,  and  exercise 
the  functions  pertaining  to  them.  All  three  of  these  ways  by 
which  the  people  may  exert  their  influence  in  education  are  to 
be  found  in  all  our  state  systems,  though  the  extent  of  power 
thus  wielded  varies  considerably. 

From  within  the  organization  itself  certain  principles  of  the 
constitution,  functions,  and  relations  of  the  various  organs  indi- 
cate best  how  much  power  is  reserved  for  the  layman  and  how 
much  is  given  over  to  the  expert.  Qualifications  for  holding  any 
office  constitute  one  of  the  most  important  of  these  principles, 
since  wherever  professional  attainments  are  a  prerequisite  for  a 
position  the  layman  is  almost  universally  debarred.  A  second 
important  principle  is  that  of  tenure.  Election  undoubtedly 
makes  an  official  more  sensitive  to  popular  feeling  than  appoint- 
ment. In  the  third  place  the  number  of  members  which  makes 
up  administrative  boards  very  materially  affects  the  extent  of  the 
layman's  field,  as  manifestly  a  very  restricted  membership  greatly 
lessens  the  amount  of  participation  of  the  people  in  the  functions 
performed  by  such  boards.  Again,  the  manner  in  which  officials 
are  elected  influences  their  responsiveness  to  the  popular  will. 
Perhaps  the  most  common  administrative  question  involving  this 
principle  is  that  of  election  at  large  or  by  wards.  The  size  of  the 
area  represented  partially  determines  the  nearness  of  an  official 
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to  his  constituency.  Still  two  other  factors  materially  affect  the 
democracy  of  any  administrative  organ,  the  length  of  term  and 
the  salary  of  the  officials  composing  it.  Long  terms  undoubtedly 
tend  to  free  officials  somewhat  from  close  adherence  to  the  will 
of  those  that  choose  them.  Salary,  whenever  it  is  more  than  a 
nominal  recompense  for  expenses,  brings  with  it  a  demand  for 
expert  services.  Consequently,  both  term  and  salary  must  enter 
into  an  estimate  of  the  nearness  of  any  board  or  administrator 
to  the  people. 

Aside  from  these  general  classes  of  facts  about  the  organs 
themselves,  which  help  in  determining  the  extent  of  lay  control, 
there  are  two  important  relations  which  grow  out  of  the  powers 
and  duties  belonging  to  each.  The  first  of  these  is  the  division 
of  functions  between  the  local  educational  authorities  and  the 
higher  or  central  authorities,  and  the  second  is  the  relation  which 
any  educational  authority  bears  to  the  general  civil  administra- 
tion of  the  same  governmental  area.  Both  of  these  relations  are 
given  because  they  are  both  important  in  describing  the  sphere 
of  popular  control.  Local  administration  is  recognized  in  our 
political  theory  as  the  chief  field  for  the  direct  participation  of 
the  people  in  the  functions  of  government.  Whatever  aug- 
ments central  educational  authorities  at  the  expense  of  the 
local  authorities  thus  lessens  the  opportunity  for  lay  influ- 
ence in  that  field.  Likewise  the  subordination  of  the  school 
management  to  the  civil  administration  lessens  the  power 
of  the  lay  factor  by  every  measure  limiting  the  independence  of 
the  school  organization.  Thus  whenever  any  city  places  the 
selection  of  a  school  board  with  its  mayor  instead  of  with  the 
people  it  makes  the  school  administration  less  responsive  to  the 
general  will. 

Such  are  the  chief  facts  in  administrative  organization  which 
describe  the  field  of  the  layman.  As  points  of  view  they  will  be 
useful  in  making  a  survey  of  the  educational  systems  of  our 
commonwealths  to  ascertain  the  actual  conditions  of  lay  con- 
trol at  the  present  time.  They  will  serve  to  define  the  more 
general  phases  of  the  situation,  to  raise  the  more  important  issues, 
and  to  guide  through  the  maze  of  varying  detail  which  our 
diverse  school  systems  present. 

As  has  just  been  stated,  several  features  of  our  school  systems 
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other  than  the  usual  presence  of  a  board  of  education  provide 
for  the  activity  of  the  lay  element.  One  of  the  most  important 
of  these  is  the  principle  of  elective  tenure.  Perhaps  by  no  other 
means  does  the  voice  of  the  people  find  so  general  an  expression. 
In  thirty-three  states  and  territories  the  chief  educational  officer, 
usually  styled  superintendent  of  public  instruction,  is  chosen  by 
popular  vote.  Of  the  thirty-three  central  boards  of  education  in 
the  various  states  only  one  is  entirely  appointive,  although  also 
only  one  is  entirely  elective.  All  the  others,  however,  are  largely 
ex  officio  in  their  membership,  thus  placing  educational  functions 
in  the  hands  of  other  state  officials  who  are  almost  universally 
elected  by  the  people.  In  local  administration  popular  election 
has  even  a  stronger  hold.  About  two-thirds  of  the  states  having 
county  organization  elect  their  county  superintendents.  County 
boards  are  similar  to  state  boards  in  tenure,  the  ex  officio  prin- 
ciple obtaining  in  twenty  out  of  twenty-nine  states,  with  three 
states  having  elective  boards.  Of  thirteen  states  having  a  town 
or  township  board  as  their  chief  local  authority  all  provide  for 
their  election  by  the  people.  Of  thirty-two  states  having  district 
boards  only  one,  Virginia,  departs  from  the  principle  of  elective 
tenure.  The  contrast  to  this  general  adherence  to  popular  elec- 
tion is  to  be  found  in  our  larger  cities,  where  superintendents, 
with  only  one  exception,  are  appointed  by  some  authority  re- 
moved one  or  more  steps  from  the  people.  Even  these  cities, 
however,  generally  elect  their  school  boards.  Thus  popular  elec- 
tion must  be  recognized  as  one  of  the  large  fields  of  lay  partici- 
pation in  our  school  administration. 

The  chief  organ  in  educational  administration  wherein  the  lay- 
man directly  participates  in  the  control  of  school  affairs  is  the 
school  board.  Since  it  is  so  well  known,  however,  only  those 
facts  most  pertinent  to  the  point  of  view  of  this  paper  will  be 
given.  With  but  very  few  exceptions  both  state  and  local  boards 
require  no  professional  qualifications.  Consequently,  their  mem- 
bership is  almost  universally  lay.  Indeed,  of  all  the  principles 
involved  in  the  constitution  of  boards,  this  one  of  omitting  expert 
qualifications  is  perhaps  the  chief  in  conserving  the  direct  par- 
ticipation of  the  layman  in  school  administration.  Other  features 
of  our  boards  as  now  constituted  aid  in  preserving  their  democ- 
racy.   Though  smaller  than  formerly  in  the  number  of  members. 
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they  are  generally  large  enough  to  contain  representatives  of  all 
classes  of  society.  With  very  few  exceptions  no  salaries  are  paid 
and  thus  there  is  no  argument  from  this  standpoint  for  expert 
services.  Again,  it  should  be  said  of  our  school  boards  that 
their  terms  of  office  are  in  general  short,  usually  about  three 
years.  Consequently  the  board  as  an  administrative  organ  in 
education  must  be  considered  one  of  the  great  bulwarks  of  popu- 
lar control. 

The  direct  participation  of  all  the  school  electors  in  perform- 
ing administrative  duties  is  not  now  as  extensive  as  formerly. 
It  obtains  to  a  considerable  extent,  however,  in  several  of  our 
states  and  to  a  more  limited  degree  in  nearly  all.  Wherever 
the  district  system  still  prevails  in  rural  areas  there  we  usually 
have  the  popular  assembly.  Where  the  town  or  township  system 
obtains  the  popular  assembly  has  generally  been  supplanted  by 
ballot  elections,  at  which,  however,  the  voter  exercises  about  the 
same  functions  that  he  formerly  did.  A  third  form  of  this  direct 
sort  of  popular  control,  the  referendum  as  found  to  some  extent 
in  nearly  all  of  our  state  constitutions,  should  be  mentioned. 
While  this  is  not  now  a  means  generally  used  for  the  expression 
of  popular  will,  yet  it  may  become  more  important  in  the  future. 
The  functions  performed  by  all  of  these  means  are  not,  however, 
very  extensive,  and  consequently  the  larger  fields  of  lay  control 
are  not  to  be  found  in  them. 

In  the  distribution  of  powers  and  duties  between  local  and 
central  educational  authorities  and  between  educational  and  civil 
authorities  in  the  several  states  there  is  found  a  very  confusing 
variety.  In  general  the  situation  may  be  described  as  one  of 
considerable  independence  of  the  local  organs.  Most  states  leave 
to  the  people  and  their  representatives  in  the  smaller  areas  the 
determination  of  the  most  essential  features  of  their  school  sys- 
tems, such  as  support,  equipment,  teaching  force,  and  curriculum. 
When  we  recall  that  the  local  organs  are  generally  quite  demo- 
cratic in  their  constitution  it  will  be  seen  that  lay  influence  is 
supreme  in  a  large  sphere.  Few  states  have  developed  anything 
like  a  dominating  central  organ.  New  York  represents  the  most 
extreme  subordination  of  the  local  organs  to  the  central.  Like- 
wise, local  school  administration  is  almost  universally  indepen- 
dent of  the  civil  administration.     The  chief  exception  is  to  be 
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found  in  about  half  of  our  larger  cities,  including  New  York, 
Chicago,  Philadelphia,  and  Baltimore,  where  the  school  manage- 
ment is  subordinated  to  the  municipal  government  at  least  in 
financial  matters.  With  such  exceptions,  however,  the  field  of 
local  administration  is  unrestricted  by  the  civil  or  the  general 
educational  authorities. 

In  one  respect  our  educational  administration  is  much  more 
democratic  than  our  civil  administration.  This  is  in  the  extent 
to  which  women  are  allowed  to  participate.  In  four  states 
women  have  equal  privileges  of  suffrage  with  men,  and  alto- 
gether in  twenty-eight  states  and  one  territory  they  may  vote  on 
some  educational  questions.  Their  privileges  in  holding  educa- 
tional offices  are  more  extensive.  They  may  hold  any  such  office 
in  thirteen  states.  They  may  hold  any  local  office  in  eighteen 
others,  and  some  local  office  in  still  six  others.  Thus  they  pos- 
sess some  such  privilege  in  thirty-seven  states  altogether.  Trul)^ 
this  is  an  evidence  of  greater  democracy  than  is  found  in  any 
other  field  of  administration. 

All  of  the  foregoing  features  of  our  educational  systems,  such 
as  popular  election,  the  lay  board,  and  the  relative  independence 
of  local  organs,  are  embodied  in  the  legal  organization  of  the 
systems.  There  remains  another  provision  for  lay  control,  which 
has  no  legal  status.  This  is  the  voluntary  enlistment  of  citizens 
and  teachers  in  the  work  of  administration  by  those  holding  ad- 
ministrative offices.  While  not  a  very  extensive  form  of  lay 
participation  at  present,  yet  it  obtains  in  some  places,  and  seems 
desirable  as  a  future  development.  Superintendents  throughout 
the  country  have  devolved  upon  their  teachers  such  duties  as  the 
making  of  courses  of  study  with  gratifying  results,  not  only 
in  the  character  of  the  work  done  but  in  the  effect  on  the  teachers 
themselves.  Likewise,  various  duties  and  privileges  have  occa- 
sionally been  placed  with  such  voluntary  lay  organizations  as 
parental  associations,  but  how  generally  this  policy  has  been  car- 
ried out  can  scarcely  be  ascertained. 

This  brief  survey  of  the  education  organizations  of  the  com- 
monwealths indicates  only  the  more  important  provisions  for  the 
participation  of  the  layman.  It  will,  however,  serve  to  show  that 
the  lay  factor  permeates  our  whole  administrative  system.  A 
more  adequate  conception  of  the  fields  of  the  layman  and  the 


309]  Studies  in  Educational  Administration  9 

expert  can  only  be  had  by  a  detailed  study  of  the  constitution 
and  functions  of  the  various  administrative  organs. 

The  past  few  decades  have  seen  some  marked  changes  in  our 
educational  systems,  which  have  tended  to  lessen  the  power  of  the 
layman.  Departments  of  education  were  established  in  nearly 
all  the  commonwealths  by  the  middle  of  the  nineteenth  century. 
Now  every  state  and  territory  has  a  separate  educational  depart- 
ment headed  in  each  case  by  a  separate  administrative  officer. 
While  these  central  organs  have  not  acquired  very  extensive  func- 
tions in  some  states,  yet  generally  they  have  been  assuming 
powers  previously  devolved  on  local  organs.  Thus,  text-books, 
course  of  study,  length  of  school  term,  and  many  such  matters, 
once  controlled  by  each  school  community,  are  now  frequently 
subject  to  state  regulation. 

Within  local  organizations  also  there  have  been  important 
changes.  The  smallest,  and  once  the  almost  universal  local  unit, 
the  school  district,  is  gradually  being  replaced  by  larger  areas, 
and  with  the  district  is  going  the  popular  assembly.  The  number 
of  members  composing  school  boards  has  been  decreased,  and  in 
some  instances  especially  with  state  boards,  there  has  been  som<^ 
tendency  to  set  up  professional  qualifications  for  membership. 
The  term  of  service  has  also  been  lengthened,  and  election  at 
large  in  cities  instead  of  by  wards  has  become  ascendant.  In 
municipal  government  there  has  been  a  decided  subordination 
of  the  educational  authority  to  the  general  administration.  The 
municipal  program  of  the  National  Municipal  League  voices  the 
extreme  of  this  tendency  in  municipal  government. 

All  of  these  changes  have  been  in  the  direction  of  concentrat- 
ing and  centralizing  power  in  fewer  hands,  and  the  whole  ten- 
dency is  usually  styled  that  of  centralization.  Its  effect  has  been 
to  call  for  better  organization,  greater  system,  and  more  intel- 
ligence in  administration.  Consequently  the  field  for  expert  ser- 
vices has  been  greatly  enlarged.  Coincident  with  this  has  come 
an  inevitable  diminution  in  the  amount  of  lay  influence.  In  fact 
many  of  the  measures  of  centralization  have  deliberately  ex- 
cluded the  layman  from  the  field  of  administrative  activities,  and 
in  general  a  centralizing  tendency  is  inimical  to  a  very  close  rela- 
tion between  the  people  and  the  actual  work  of  managing  their 
schools. 
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Whether  the  trend  towards  centralized  organization  is  alto- 
gether good  seems  not  to  be  a  question  with  some  people.  They 
are  wholly  in  sympathy  with  the  movement  which  provides  for 
the  wisdom  of  the  many  and  brings  in  expert  management. 
They  point  to  the  better  co-ordination  of  organs  to  the  reduction 
of  the  number  of  officials,  and  to  the  resulting  greater  economy 
and  the  increased  efficiency.  They  see  in  the  highly  centralized 
authority  the  best  means  of  bringing  up  laggard  communities  to 
uniform  standards,  and  in  the  greater  permanency  and  power  of 
officials  they  find  the  feasibility  of  carrying  out  prolonged  poli- 
cies not  otherwise  possible.  They  do  not,  however,  view  with 
any  alarm  some  results  of  centralization  which  others  do  not 
feel  should  be  looked  upon  so  complacently. 

These  latter  students  of  administrative  problems  feel  that  a 
number  of  evil  consequences  will  inevitably  come  from  placing 
the  control  of  our  schools  in  the  hands  of  a  body  of  specialized 
administrators  and  thus  excluding  the  people  from  that  participa- 
tion which  they  have  formerly  enjoyed.  In  such  a  system  they 
see  the  growth  of  a  bureaucracy  with  all  of  its  attendant  evils, 
such  as  the  continental  countries  of  Europe  have  had  to  con- 
tend with.  In  the  provision  for  uniformity  of  standards  and 
attainments  they  see  ultimately  a  suppression  of  that  local  initia- 
tive to  which  so  much  of  our  educational  advance  must  be 
ascribed.  But  they  apprehend  a  still  more  undesirable  conse- 
quence of  this  restriction  of  the  lay  factor,  the  loss  of  that  great 
popular  interest  in  education  which  has  been  one  of  the  distin- 
guishing characteristics  of  American  life  and  which  is  claimed 
to  be  the  most  fundamental  factor  in  the  progress  we  have  made 
in  educational  practice. 

Such  are  the  undesirable  results  of  the  policy  of  centralization 
as  foretold  for  us.  They  are  supported  by  the  past  experience 
of  European  countries  and  by  the  present  tendency  among  them 
to  provide  for  a  greater  amount  of  lay  control  in  their  adminis- 
trative systems.  Thus  some  years  ago  Prussia  deliberately  re- 
constructed her  local  administration  to  infuse  more  of  the  lay 
element,  and  at  present  we  find  in  Berlin  about  two  thousand 
citizens  enlisted  in  performing  certain  functions  in  the  manage- 
ment of  the  schools.  France  found  that  compulsory  attendance 
could  not  be  enforced  until  the  communal  school  board  was  in- 
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stituted.  Now,  in  several  ways  her  extremely  centralized  school 
organization  admits  of  some  participation  of  the  layman.  Eng- 
land likewise  makes  some  special  provision  for  the  participation 
of  the  layman.  In  the  educational  committees  of  her  municipal 
councils  there  are  positions  for  citizens  who  are  not  members  of 
the  council.  Thus  the  practice  of  these  countries  shows  a  de- 
cided feeling  for  the  need  of  bringing  the  people  in  contact  with 
administrative  functions  in  education. 

In  addition  to  this  experience  the  exponents  of  the  lay  factor 
are  supported  by  the  political  theories  of  Mills,  Sidgwick,  Jeffer- 
son, and  others.  These  writers  uphold  a  definite  sphere  of  local 
activity  of  lay  organs  in  government  as  an  absolute  necessity  to 
efficient  administration.  In  the  domain  of  education  this  philos- 
ophy is  particularized  by  such  men  as  President  Butler.  Conse- 
quently a  stout  advocacy  of  the  element  of  lay  control  is  not  to 
be  wondered  at  even  with  the  expert  showing  good  results  in 
our  very  midst. 

Not  content,  however,  with  stating  only  the  theory  of  their 
position,  those  who  espouse  the  cause  of  the  layman  come  for- 
ward with  definite  proposals  for  counteracting  the  centralizing 
tendencies  in  so  far  as  their  effect  is  to  eliminate  the  layman. 
Local  units  of  administration  must  be  maintained,  they  say,  and 
sufficient  functions  must  be  left  with  them  to  insure  their  vitality. 
Retain  the  school  board,  sufficiently  large  to  represent  all  classes 
of  society.  Never  make  the  majority  of  its  membership  profes- 
sional. Retain  the  principle  of  popular  election  as  much  as  pos- 
sible. Cling  to  direct  legislation  either  by  ballot  or  by  the 
popular  assembly  in  rural  areas  for  some  educational  measures. 
Differentiate  clearly  between  functions  which  must  be  performed 
by  the  expert  if  performed  at  all  and  those  which  may  well  be  left 
to  the  layman.  Distinguish  between  the  initiation  and  the  sanc- 
tion or  veto  power  in  the  performance  of  many  functions,  and 
divide  the  two  between  the  lay  and  the  expert  elements,  thus 
providing  a  greater  field  for  each.  Also,  it  is  urged  that  the  field 
for  lay  participation  can  be  greatly  enlarged  with  desirable  re- 
sults by  devolving  more  functions  on  the  subordinates  in  the 
school  system  and  by  the  extension  of  lay  agencies  among  citizens 
and  patrons  of  the  schools.     The  extent  to  which  this  last  sug- 
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gestion  might  be  carried  would  seem  almost  chimerical  if  stated 
now.    Thus,  the  Webbs  in  their  "  Industrial  Democracy  "  say, 

"  The  technical  instruction  of  our  craftsmen  would,  . 
gain  enormously  in  vigor  and  reality,  if  Trade  Unions  were  in 
some  way  directly  associated  with  the  administration  of  the 
technological  classes  relating  to  their  particular  trades. 
There  is  in  fact  no  reason  why  a  trade  union  should  not  be 
treated  as  a  local  administrative  technological  educational  au- 
thority, and  allowed  under  proper  supervision,  to  conduct  its 
own  technological  classes  with  public  funds." 

As  an  extreme  instance  this  may  show  how  great  the  exten- 
sion of  administrative  duties  to  lay  agencies  could  become. 

Just  what  should  be  the  status  of  the  lay  factor  in  our  educa- 
tional administration  can  hardly  be  ascertained  with  definiteness. 
The  proper  limits  to  professional  and  to  non-professional  influ- 
ence can  only  be  decided  by  the  ultimate  efficiency  of  each. 
Undoubtedly  lay  control  has  been  responsible  for  much  in  our 
education  that  has  been  called  good.  And  it  is  only  justice  to  the 
professional  educator  to  ascribe  to  him  much  of  the  credit  for 
our  advance  in  recent  years.  It  is  not  well  to  forget  the  services 
of  either  factor.  The  good  effects  of  centralization  with  special- 
ized intelHgence  in  full  control  are  immediate.  The  educational 
pulse  is  instantly  quickened.  But  the  exclusion  of  the  layman 
will  bring  with  it  evil  results  just  as  inevitable  as  they  are  slow 
in  appearing.  Immediate  efficiency  must  not  be  the  sole  test  of 
administrative  machinery.  The  results  in  the  distant  future 
should  be  used  to  weigh  every  proposed  measure  just  as  much 
as  those  of  the  present.  To  seek  a  heightened  efficiency  through 
a  highly  centralized  organization  cannot  be  justified  when  such 
a  course  entails  the  loss  of  that  great  popular  interest  which 
sustains  the  whole  fabric  of  our  educational  system. 

The  lay  element  must  be  preserved,  though  just  to  what  extent 
cannot  be  determined  at  the  present  time.  Doubtless  we  are  yet 
to  see  in  the  interest  of  efficiency  a  further  infusion  of  the  factor 
of  expert  control.  Nevertheless  all  changes  in  administrative 
organization  should  be  scrutinized  from  the  point  of  view  of  the 
layman,  since  scarcely  any  such  question  arises  which  does  not 
affect  his  position.  Whether  it  be  a  proposal  to  substitute  a 
single    administrator    with    appointive    tenure    for    a    popularly 
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elected  school  board  in  some  city,  or  to  demand  professional 
qualifications  for  membership  on  a  state  board  of  education,  the 
question  of  popular  control  is  involved.  Varying  conditions  may 
necessitate  a  different  solution  to  such  questions.  Greater  pro- 
vision can  be  made  for  the  layman  in  rural  areas  than  in  munic- 
ipalities. Central  organs  in  general  may  require  greater  expert- 
ness  of  service  than  those  of  local  areas.  In  whatever  connec- 
tion the  questions  of  organization  arise,  however,  the  factor  of 
lay  control  will  appear,  and  its  far-reaching  influence  should  give 
it  great  weight  in  the  determination  of  the  issues. 


TEACHERS'  COMPULSORY  INSURANCE 
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I.  Terminology 
Teachers'  pensions,  service  pensions,  annuities,  and  retire- 
ment funds  constitute  insurance  against  risks  undertaken  by 
the  teacher.  Insurance  may  be  voluntary  or  compulsory.  Com- 
pulsory insurance  may  protect  against  one  or  all  of  the  follow- 
ing risks :  (a)  sickness,  (b)  accident,  (c)  old  age,  (d)  invalidity, 
(e)  death.  Unless  qualified,  compulsory  insurance  in  this  essay 
connotes  protection  against   (c)   and   (d)   only. 

II.     The  Argument  for  Teachers'  Compulsory  Insurance 

A.  All  possible  pleas  for  teachers'  compulsory  insurance  may 
be  included  under  these  two  propositions :  ( i )  that  the  teacher 
is  entitled  to  such  protection  as  a  matter  of  justice;  (2)  that 
such  protection  for  the  teacher  will  better  the  work  of  the  public 
schools.  Teachers  must  recognize  that  only  proposition  (2) 
avails  much  with  the  public. 

B.  The  claim  that  the  teacher  is  entitled  to  compulsory  insur- 
ance as  a  matter  of  justice  grows  out  of  the  contention:  first, 
that  there  is  a  risk  peculiar  to  the  teacher's  calling;  second, 
that  such  insurance  constitutes  a  wise  and  just  reward  to  the 
teacher  for  the  expenditure  of  his  energy. 

I.  Is  there  a  risk  peculiar  to  the  teacher's  calling? 

With  respect  to  health f 

Many  claim  that  there  are  peculiar  health-risks  under- 
taken by  the  teacher,  due  to:  (i)  the  close  confinement  of  the 
work;  (2)  the  nervous  strain;  (3)  the  high  pressure  and  stand- 
ard of  efficiency ;  (4)  the  growing  and  enlarging  demands  for 
better  preparation;  (5)  the  exposure  to  contagion  and  imperfect 
sanitation. 

14  [314 
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Conclusions :  The  death  rate  among  both  male  and 
female  teachers  is  lower  than  the  average  for  competing  occu- 
pations. As  regards  throat  and  lung  diseases  and  nervous  dis- 
eases, teaching  appears  to  be  an  occupation  somewhat  hazardous 
to  health,  but  not  so  much  so  as  to  constitute  a  dangerous  call- 
ing. Many  school  men  feel  that  a  proper  study  would  show 
the  professional  incapacitation  among  teachers  because  of  mor- 
bidity directly  traceable  to  the  demands  of  the  school  room  to 
be  large.  We  greatly  need  an  intelligent  statistical  study  of  the 
health  and  the  conditions  surrounding  the  work  of  teachers. 
In  general  the  statistics  do  not  support  the  contention  that  the 
health-risk  undertaken  by  the  teacher  justifies  per  se  compulsory 
insurance  for  his  benefit. 

With  respect  to  Unancial  remuneration? 

It  seems  apparent  that  these  financial  risks  are  under- 
taken by  the  teacher  on  account  of :  ( i )  certainty  of  inadequate 
return  for  services  rendered;  (2)  an  annual  period  of  enforced 
idleness  necessary  for  recuperation  or  additional  preparation ; 
(3)  the  impossibility  of  engaging  in  any  other  vocation  while 
serving  the  public;  (4)  the  growing  demands  upon  the  educator; 
(5)  a  short  and  uncertain  tenure  of  office;  (6)  a  necessary  and 
growing  lack  of  adaptability  to  the  requirements  of  other  occu- 
pations; (7)  the  inertia  of  the  teacher's  wage. 

Conclusions :  The  financial  risks  of  the  teacher  appear 
unique  and  peculiar  to  the  calling — deter  many  from  the  pro- 
fession and  seem  to  justify  better  than  the  health-risks  of  the 
teacher  the  demand  for  insurance  against  old  age  and  disability. 
The  health  and  financial  risks  taken  together  constitute  a  strong 
argument  for  teacher's  annuities. 

2.  Compulsory  insurance  as  a  wise  and  just  reward  to  the 
teacher  for  the  expenditure  of  his  energies. 

It  is  a  well-established  tenet  of  modem  economic  theory 
that  each  of  the  three  factors  in  production  should  be  recom- 
pensed with  its  own  restoration  plus  a  reward  for  the  use.  Capi- 
tal is  returned  undiminished  and  rewarded  with  interest;  land 
is  restored  and  rewarded  with  rent ;  labor  should  be  recompensed 
by  a  wage  sufficient  both  to  restore  the  energy  which  it  has 
expended  and  to  reward  it  for  the  expenditure  of  that  energy. 
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Without  the  restoration  of  its  energ}-^,  labor  lacks  capacity ;  with- 
out a  reward  above  such  restoration  labor  lacks  interest  and 
enthusiasm. 

The  wage  of  the  average  or  typical  American  teacher  indi- 
cates that  he  is  not  being  paid  in  monetary  or  in  actual  wage 
an  amount  sufficient  both  to  restore  the  energy  which  it  has 
expended  and  to  reward  him  for  the  expenditure  of  that  energy. 

Political  economists  have  come  to  interpret  the  term  "  re- 
storation of  energy "  to  mean  the  giving  to  the  workman  or 
teacher  such  of  the  necessaries  and  goods  of  life  as  shall  not 
only  shelter,  feed,  and  clothe  him,  but  also  place  him  in  enjoy- 
ment of  such  of  the  other  comforts  and  intelligences  suitable 
to  his  station  and  opportunities  as  shall  send  him  back  to  his 
task  for  the  next  day  both  a  refreshed  and  a  growing  workman. 
In  the  light  of  this  interpretation,  teachers  do  not  even  gather 
from  their  wage  a  restoration  of  energy  since  it  brings  to  them 
only  partially  the  goods  of  life  so  necessary  to  their  continued 
efficiency  as  workers,  namel}^,  magazines,  books,  opportunity  for 
further  study,  recreation,  intelligent  travel. 

Since  the  teacher's  wage  fails  to  restore  energy  and  reward 
its  expenditure,  compulsory  insurance  becomes  necessary  in 
order  to  insure  the  ultimate,  though  delayed,  payment  of  at  least 
the  latter.  Such  insurance  says  to  the  teacher,  "  Throw  your- 
self into  the  work  with  all  the  energy  of  which  you  are  capable. 
When  old  age  or  disability  overtakes  you,  you  will  be  paid  your 
long-deferred  reward  for  your  work." 

Such  insurance  is  just  then  because,  though  belated,  it  pays 
the  reward  for  the  expenditure  of  the  energy  of  the  teacher 
which  otherwise  he  probably  would  not  obtain  and  to  which  the 
best  economic  theory  declares  him  to  be  entitled ;  wise  because 
through  it  the  state  secures  in  the  cheapest  possible  way  the 
fearless  expenditure  of  energy  by  the  teacher. 

C.  The  claim  that  compulsory  teachers'  insurance  will  better 
the  work  of  the  public  schools. 

I.  Obviously  such  insurance  would  accomplish  this  if  at  all 
largely  by  increasing  the  efficiency  of  the  teachers.  Among  the 
numerous  indications  of  the  lack  of  efficiency  of  the  average  or 
typical  American  teacher  are:  (i)  the  low  social  status  of  the 
teaching  group  in  many  sections  of  the  country  and  in  "  spots  " 
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everywhere;  (2)  the  poor  economic  condition  of  the  teaching 
class  in  many  sections  and  in  "spots"  everywhere;  (3)  the 
short  term  of  service  so  characteristic  of  the  typical  American 
teacher — so  short  that  it  does  not  afford  the  practice  and  ex- 
perience so  necessary  to  the  attainment  of  efficiency;  (4)  the  low 
percentage  of  trained  teachers  in  many  sections  and  in  "  spots  " 
everywhere;  (5)  the  low  standard  of  certification  of  teachers  in 
many  sections  and  in  "  spots  "  everywhere. 

2.  The  most  essential  conditions  necessary  to  produce  a  high 
state  of  efficiency  among  teachers  and  raise  the  profession  of 
teaching  upon  a  level  with  those  of  law,  medicine,  and  theology 
are:  (i)  a  fair  remuneration;  (2)  permanency  of  tenure;  (3) 
an  adequate  annuity  resulting  from  compulsory  insurance. 

3.  The  friends  of  teachers'  compulsory  insurance  maintain 
that  it  will  increase  the  efficiency  of  the  teachers  benefited,  in 
these  ways :  ( i )  by  attracting  and  retaining  more  of  the  de- 
sirable men  and  women  in  the  profession;  (2)  by  insuring  an 
equitable  monetary  compensation  or  refund  of  the  teacher's 
energy  expended  in  his  work;  (3)  by  lengthening  the  tenure  of 
service  of  the  teacher — a  move  in  the  direction  of  a  wide  civil 
service  in  the  profession ;  (4)  by  insuring  a  more  permanent  staff 
of  teachers;  (5)  by  providing  a  sense  of  security,  leaving  the 
teacher  free  to  devote  his  entire  energy  to  his  calling;  (6)  by 
ameliorating  the  social  position  of  the  teacher;  (7)  by  increasing 
the  cooperation  between  the  state  and  the  teachers;  (8)  by 
retiring  in  an  equitable  manner  those  who  have  passed  the  period 
of  efficient  service.  All  these  claims  seem  to  be  valid  with  the 
exception  of  (6).  It  is  more  than  probable  that  a  better  social 
status  of  the  teacher,  following  in  the  wake  of  compulsory  in- 
surance, would  come,  if  it  came  at  all,  not  as  the  direct  result 
of  that  innovation,  but  as  an  indirect  result  of  its  selective 
and  uplifting  influence  upon  him. 

III.  The  Economic  Aspect  of  the  Problem 
A,  Compulsory  insurance  would  produce  in  the  teaching  in- 
dustry just  as  it  has  in  other  industries,  a  marked  economic  effect : 
(i)  by  retiring  inefficient  workmen;  (2)  by  increasing  the  coop- 
eration between  the  state  and  its  employees;  (3)  by  attracting 
good    workmen  to  the  field;   (4)   by  protecting    the    workmen 
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against  the  ordinary  and  dreaded  risks  common  to  every  man's 
life,  or  incident  to  his  calling;  and  possibly  (5)  by  bettering 
the  economic  conditions  of  the  workman  while  in  the  service. 

B.  The  claim  that  compulsory  insurance  would  better  the  eco- 
nomic condition  of  the  teacher. 

1.  Would  compulsory  insurance,  supported  entirely  by  the 
contributions  of  the  teacher,  better  his  economic  condition? 

Such  insurance  adds  nothing  to  his  total  wage  directly. 

But  state  compulsion  and  management  of  his  annuity  venture 
does  benefit  him  during  his  productive  period:  (i)  by  forcing 
him  to  make  provision  for  the  future;  (2)  by  developing  the 
spirit  and  habit  of  thrift;  (3)  by  securing  for  him  high-class 
insurance  protection  at  the  lowest  possible  cost ;  (4)  by  guaran- 
teeing the  solvency  of  the  insurance  scheme;  (5)  by  developing 
security  oi  tenure  of  position  that  grows  measurably  with  the 
increase  of  his  equity  in  the  insurance  attached  to  the  business. 

2.  Would  compulsory  insurance  supported  in  part  or  en- 
tirely by  the  public  better  the  teacher's  economic  condition? 

Where  the  insurance  is  supported  in  part  by  the  teacher, 
the  economic  benefit  derived  from  his  own  contributions  would 
be  that  outlined  above.  He  also  derives  these  same  indirect 
economic  benefits  from  the  contributions  of  his  employer. 

The  debatable  question  is,  who  ultimately  pays  the  contri- 
bution of  the  public  to  the  support  of  the  insurance? 

(i)  The  public  should  pay  the  entire  expense  of  admin- 
istration, and  at  least  half  that  of  support  since:  (a)  teachers' 
voluntary  mutual  benefit  associations  have  proved  unsuccessful 
and  inadequate;  (b)  the  public  will  reap  through  its  schools 
the  largest  benefit. 

(2)  By  whatever  theory  of  wages  we  reason,  it  seems 
certain  that  in  every  industry  the  ultimate  burden  or  cost  of  any 
gratuity  or  concession  like  compulsory  insurance,  falls  upon  the 
class  benefited. 

(a)  Under  normal  conditions  in  a  system  of  free  com- 
petition, the  contribution  of  the  employer  would  be  shifted  to 
the  shoulders  of  the  workman  through  a  more  or  less  rapid 
wage  readjustment.  The  concession,  as  an  increase  in  wages, 
would  attract   workers   from  other  fields  of  industry,  or   from 
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other  fields  in  the  same  industry.  The  favored  industry  becom- 
ing overcrowded,  the  number  of  workmen  bidding  for  positions 
would  exceed  the  positions  offered.  Supply  of  labor  exceeding 
demand,  the  wage  would  fall  until  the  new  wage  plus  the  value 
in  terms  of  wage  of  the  concession  would  be  equal  to  the  old 
wage  when  wage  equilibrium  would  again  be  restored. 

(b)  There  are  numerous  factors  or  checks  that  interfere 
with  the  immediate  operation  of  the  principle  that  the  work- 
man pays  for  the  concession.  Among  these  are:  Factors  or 
checks  that  reduce  the  competition  among  the  workers  in  the 
field  for  positions ;  factors  or  checks  that  increase  the  efficiency 
of  the  workers  in  a  field ;  the  factor  or  check  of  a  rising  tide 
of  wages. 

(c)  While  the  vigorous  operation  of  these  checking 
factors  may  enable  the  workman  to  retain,  without  any  fall  in 
monetary  wage  the  gratuity  contributed  by  his  employer,  yet, 
that  concession  or  gratuity  becomes  a  part  of  his  total  wage 
and  inevitably  plays  its  part  in  each  new  wage  adjustment,  by 
reducing  to  the  extent  of  the  monetary  value  of  the  concession 
in  the  monetary  wage  of  the  workman. 

(3)  It  seems  equally  certain  that  in  the  field  of  the 
teaching  industry,  the  ultimate  burden  or  cost  of  compulsory 
insurance,  like  that  of  any  other  gratuity  or  concession,  would 
fall  upon  the  teachers  as  the  class  benefited. 

(a)  Teaching  is  an  industry  in  which  the  state  is  the 
employer,  the  teacher  the  workman,  the  school  the  factory,  the 
untrained  child  the  raw  material,  and  the  trained  child  the 
economic  good  desired  by  society.  There  does  not  seem  to  be 
any  reason  why  the  same  economic  laws  should  not  obtain  in 
it  which  operate  in  other  industries. 

(b)  Where  no  minimum  wage  law  exists  in  the  state. 
If  the  state  or  employer  establishes  a  compulsory  insurance 
scheme  for  the  benefit  of  the  teachers  for  which  it  pays  in 
whole  or  in  part,  the  concession  would  immediately  attract  both 
teachers  from  other  states  to  the  field,  and  workmen  from 
other  and  competing  occupations  (such  as  clerks,  stenographers, 
struggling  lawyers,  and  doctors,  etc.).  Unless  by  some  such 
method  as  that  described  below,  the  state  should  set  up  checks 
by  which  to  eliminate  the  competition  of  the  unfit  both  within 
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and  without  the  profession,  the  overcrowding  of  the  industry- 
would  bring  a  competition  for  the  positions  in  which,  because 
the  supply  of  workmen  exceeded  the  demand,  the  monetary 
wage  of  the  teacher  would  fall  until  the  new  wage  plus  the  cost 
of  the  compulsory  insurance  to  the  state  would  equal  the  old 
wage.  This  would  restore  equilibrium  since  the  new  wage  plus 
the  concession  would  be  little,  if  any  more  attractive  than  the 
old  wage,  and  those  who  had  rushed  into  the  field  would  return 
to  the  occupation  which  they  had  formerly  found  more  attractive, 
(c)  Where  a  minimum  wage  lazv  exists  in  the  state. 
As  in  the  state  where  no  minimum  wage  law  existed,  the  con- 
cession of  compulsory  insurance  for  the  benefit  of  teachers  sup- 
ported in  whole  or  in  part  by  the  state,  would,  in  the  absence 
of  progressive  regulations  eliminating  the  unfit,  bring  a  rush  of 
new  workmen  to  the  field  producing  an  overcrowded  condition 
with  its  inevitable  "  cut-throat "  competition  and  fall  of  wage. 
It  seems  clear  that,  in  those  positions  whose  wage  is  above 
the  minimum  set  by  law,  this  competition  as  described  above, 
would  reduce  the  monetary  wage  of  the  teacher  until  the  new 
wage  plus  the  value  of  the  concession  would  equal  the  old  wage. 
But  in  those  positions  whose  wage  is  the  minimum  set  by  the 
law,  the  teacher  would,  at  the  outset,  be  able  to  retain  and  enjoy 
the  concession  as  a  pure  gratuity  without  suffering  any  corre- 
sponding loss  in  wage  since  "  cut-throat  "  competition  for  his 
place  could  not  hammer  his  wage  below  the  minimum  established 
by  the  law.  Ultimately,  however,  the  burden  of  the  state's  con- 
tribution to  the  support  of  his  compulsory  insurance  scheme 
would  fall  upon  the  shoulders  of  the  teacher  since  the  contri- 
bution becomes  a  part  of  his  total  wage,  and  plays  its  part  in 
each  new  wage  readjustment,  whether  that  readjustment  take 
the  form  of  individual  bargaining  between  teacher  and  school 
trustees,  or  of  legislative  action  establishing  a  new  wage  level, 
by  reducing  to  the  extent  of  the  monetary  value  of  the  concession 
any  increase  in  the  monetary  wage  of  the  teacher. 

(4)  There  are  numerous  factors  or  checks  that  interfere 
with  the  immediate  operation  of  the  principle,  that  the  work- 
man pays  for  the  concession.    Among  these  are : 

(a)  Checks   that   reduce  the  competition    among    the 
workers   in  the  field   for  positions.     Among  those  that  could 
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operate  in  the  teaching  industry  are:  trades  unionism,  which,  if 
it  does  not  select,  at  least  excludes  workmen  from  the  field; 
legislation  arbitrarily  excluding  the  unfit  by  providing  medical 
examinations  and  higher  standards  of  preparation  and  certifi- 
cation; administration  and  supervision  fearlessly  eliminating  the 
indifferent,  the  indolent,  and  the  incompetent;  public  opinion 
recognizing  the  economic  and  social  wisdom  of  efficient  teach- 
ing. Of  these  checks,  the  first  (trades  unionism),  has  not  met 
with  favor  among  American  teachers  or  from  the  public  they 
serve. 

(b)  Checks  that  increase  the  efficiency  of  workers  in  the 
field.  Among  those  that  could  operate  in  the  teaching  industry 
are :  effective  supervision ;  greater  opportunities  and  facilities  for 
teachers  in  the  field  to  make  approved  scholastic  and  professional 
preparation ;  direct  selecting  agencies  eliminating  the  unfit,  such 
as  medical  examination,  higher  standards  of  scholastic  and  pro- 
fessional preparation ;  indirect  selecting  agencies  attracting  the 
fit  to  the  work,  such  as  longer  and  more  certain  tenure  of 
position. 

(c)  The  check  of  a  rising  tide  of  wages.  This  is 
usually  due  to  fortuitous  circumstances,  which,  in  the  teaching 
industry,  could  consist  of :  general  prosperity ;  rapid  growth  of 
population ;  growing  scarcity  of  efficient  teachers ;  a  rising  stand- 
ard of  living;  legislation  setting  up  a  new  and  higher  minimum 
wage ;  public  opinion  recognizing  the  economic  and  social  wis- 
dom of  a  higher  wage  for  the  teacher. 

(5)  While  the  vigorous  operation  of  these  checking  fac- 
tors may  enable  the  teacher  to  retain,  without  any  fall  in  mone- 
tary wage,  the  concession  of  public  support  for  his  insurance, 
yet,  that  concession  becomes  a  real,  though  somewhat  indefinitely 
defined,  part  of  his  total  wage  and  plays  its  part  in  each  new 
wage  adjustment  as  certainly  and  as  potently  in  proportion  to 
its  cost  to  the  employer  as  any  other  portion  of  his  wage  com- 
pensation. Taking  the  question  by — and  large — the  teacher  in 
every  instance  ultimately  pays  the  employer's  contribution  to 
his  compulsory  insurance  scheme. 

After  all,  the  question  of  whether  public  or  teacher  pays 
for  the  compulsory  insurance  is,  from  the  financial  standpoint, 
a  comparatively  unimportant  one  since  it  has  been  demonstrated 
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that  a  scheme  of  old  age,  disabihty,  and  retirement  annuities, 
supported  jointly  by  the  public  and  the  teacher,  can  be  main- 
tained at  a  cost  to  the  teacher  of  not  more  than  two  per  cent, 
of  his  wage.  More  important  than  this  are  questions  as  to  the 
effect  of  compulsory  insurance  upon  the  character,  the  social 
status,  and  the  schoolroom  efficiency  of  the  teacher. 

Admitting  that  the  question  of  the  source  of  support  for 
teachers  compulsory  insurance  is  purely  economic  and  adminis- 
trative, it  seems  plain  that  it  would  be  better  for  the  state  to 
maintain  in  part,  at  least,  such  insurance  since  in  this  way  the 
burden  of  its  support  would  be  lifted  at  least  partially,  and  for 
a  time,  from  the  shoulders  of  an  always  underpaid  group  of 
workers. 

C.  Compulsory  insurance  will  improve  the  efficiency  of  any 
given  teaching  group  but  little,  unless  it  be  accompanied  by 
other  agencies  that  eliminate  the  unfit.  All  successful  attempts 
to  improve  the  efficiency  of  the  schools  by  bettering  the  economic 
condition  of  the  teacher,  must  go  hand  in  hand  with  direct  select- 
ing agencies  cutting  off  the  rush  of  the  incompetent  to  the  field. 

1.  Selective  agencies  that  arbitrarily  declare  the  qualifica- 
tions that  workers  must  have  before  entering  any  occupation 
avail  but  little  if  the  occupation  is  not  at  the  same  time  made 
sufficiently  attractive  to  draw  to  it  those  who  are  able  to  meet 
its  entrance  requirements. 

2.  Any  betterment  in  the  economic  condition  of  a  group  of 
workmen  brings  a  rush  of  the  unfit  as  well  as  the  fit  to  the 
work.  In  the  competition  between  them  the  compensation  falls 
to  the  old  level  and  the  efficient  are  driven  from  the  field. 
Compulsory  insurance  for  teachers  in  any  state  where  direct 
selecting  agencies  operate  to  man  the  schools  with  the  incompe- 
tent, are  worse  than  useless  since  their  only  effect  would  be  to 
perpetuate  the  reign  of  the  unfit. 

3.  Among  the  direct  selecting  agencies  that  could  be  used 
to  make  improvements  in  the  economic  condition  of  the  teacher, 
such  as  compulsory  insurance  and  minimum  wage  function,  in 
greater  schoolroom  efficiency  are :  ( i )  medical  examination  of 
teachers;  (2)  greater  scholastic  and  professional  preparation; 
(3)  higher  standards  of  certification;  (4)  more  effective  super- 
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vision;   (5)   more  effective  administrative  selection  of  teachers 
through  annual  employment  and  dismissal. 

D.  Even  if  the  public  met  always  and  ultimately  the  entire 
burden  of  compulsory  insurance  for  the  teacher,  the  money  ex- 
pended in  maintaining  the  concession  would  probably  bring  larger 
returns  in  educational  betterments  than  an  equal  amount  devoted 
in  any  other  way  to  the  teacher's  economic  condition.  See  sec- 
tion C  above,  however. 

1.  A  pensioned  calling  appeals  to  one  highly  efficient  though, 
perhaps,  unaggressive  type  of  worker  because  it  offers  to  him : 
(i)  a  guarantee  against  uncertain  tenure ;  (2)  a  guarantee  against 
the  physical  and  financial  uncertainties  of  life.  These  guaran- 
tees appeal  strongly  to  the  men  and  women  who,  finding  beyond 
a  reasonable  standard  of  living  their  highest  satisfactions  in  the 
spiritual  goods  of  life,  all  things  considered,  probably  make 
the  best  teachers. 

2.  Pensioned  callings,  such  as  judgeships,  and  the  army  and 
navy  service  attract  from  private  life  the  highest  type  of  men 
who  willingly  exchange  its  larger  income  for  lower  wage  and 
greater  security.  The  peculiarly  moral  and  spiritual  character 
of  the  teacher's  calling  seems  to  indicate  that  the  guarantees  of 
compulsory  insurance  would  be  even  more  efficacious  in  attract- 
ing desirable  men  and  women  to  it. 

3.  It  has  been  argued  that,  in  those  sections  where  the  com- 
pensation of  a  teaching  group  is  below  a  decent  standard  of 
living,  compulsory  insurance  would  probably  be  unjust  and  un- 
wise, because : 

(i)  The  ultimate  burden  of  its  support  would  fall  upon 
the  teachers. 

(2)  Under  such  circumstances  deferred  annuities  would 
lose  their  force  as  an  incentive  for  desirable  men  and  women  to 
enter  the  work. 

(3)  The  nominal  contribution  of  the  public  might  better 
be  devoted  to  increasing  the  teacher's  wage. 

But  this  argument  does  not  appear  to  be  well  taken  for: 
(i)  The  fact  that  the  wage  of  such  a  teaching  group 
is  at  the  point  of  subsistence  together  with  the  set  of  the  teach- 
er's wage  so  characteristic  of  backward  communities  would  tend 
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to  make  the  concession  an  increase  in  the  teacher's  total  wage 
not  otherwise  to  be  obtained. 

(2)  The  cost  to  the  pubHc  of  maintaining  such  a  con- 
cession would,  if  devoted  to  the  teacher's  monetary  wage,  be 
such  a  small  pittance  as  to  be  negligible. 

(3)  The  mere  agitation  of  the  innovation  in  a  backward 
state  would  benefit  by  calling  attention  to  the  economic  con- 
dition of  the  teacher,  the  educational  conditions  in  the  state,  the 
wisdom  of  better  pay  for  better  teachers. 

(4)  Even  though  the  temporary  effects  of  such  insurance 
should  be  those  feared — the  ultimate  and  permanent  benefits 
to  the  schools  of  the  state  would  justify  the  inauguration  of 
the  scheme  while  salaries  and  educational  conditions  were  at 
their  lowest  ebb. 

IV.     The  Insurance  Aspect  of  the  Problem 

A.  The  Actuary. 

I.  Teachers'  compulsory  insurance  will  be  of  such  far- 
reaching  consequence  that  it  should  be  conducted  upon  the  same 
sound  insurance  principles  as  those  that  have  characterized  our 
most  reliable  voluntary  life  and  endowment  assurance  companies. 
Before  inaugurating  teachers'  annuities  in  any  given  state,  we 
need  to  gather  for  the  calculations  of  the  actuary,  particularly 
those  involving  old  age  and  disability,  reliable  data  with  respect 
to  the  age,  the  wage,  the  length  of  service,  the  inabiUty,  the 
health  of  the  teaching  group  to  be  insured. 

Outside  the  mortality  tables  of  the  census  reports  there 
exists  no  public  data,  at  least  that  which  will  aid  actuarial  cal- 
culations for  the  different  risks  against  which  it  is  proposed  to 
protect  the  teacher. 

The  needed  data  for  the  actuary  might  be  gathered  in  two 
ways :  ( i )  by  a  study  of  small  but  varied  and  typical  groups 
presenting  all  the  conditions  to  be  found  in  the  large  group  to 
be  insured;  (2)  by  data  gathered  by  a  state  superintendent, 
or  superintendents,  for  a  period  of  years  describing  with  statis- 
tical accuracy,  conditions  in  an  entire  state  group. 

Such  studies  should  be  made  to  serve  the  following  ends : 
(i)  A  knowledge  of  the  real  extent  of  the  health  risk 
undertaken  by  the  teacher. 
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(2)  The  construction  of  reliable  workable  tables  of  con- 
tribution and  distribution  for  every  possible  phase  of  teachers' 
compulsory  insurance. 

(3)  An  accurate  calculation  of  the  costs  of  the  proposed 
venture  to  public  and  to  teacher  that  would  necessarily  increase 
its  support  by  each.  While  it  has  been  claimed  that  as  a  matter 
of  practical  tactics  the  inauguration  of  teachers'  annuities 
as  an  entering  wedge  to  be  followed  later  by  the  realization 
on  the  part  of  the  public  through  experience  of  the  full  finan- 
cial consequences  of  the  venture  would  be  best  calculated  to 
secure  such  inauguration,  yet  it  would  seem  that  our  experience 
as  a  nation  with  military  pensions  and  the  far-reaching  social 
and  educational  benefits  of  enthusiastic  public  support  of  teachers' 
pensions  would  make  complete  publicity  of  ultimate  cost  both  wise 
and  expedient. 

The  following  statistics  are  among  those  of  greatest  value 
to  the  actuary  in  calculating  teachers'  annuities :  ( i )  the  average 
wage;  (2)  the  distribution  of  teachers  by  age;  (3)  distribution 
by  total  length  of  service;  (4)  distribution  by  service  without 
the  state;  (5)  distribution  by  service  within  the  state;  (6) 
distribution  by  withdrawals  each  year  of  age;  (7)  distribution 
by  causes  of  withdrawal. 

For  the  purpose  of  determining  the  health-risk  of  the 
teacher,  the  following  additional  data  would  be  helpful:  (i) 
distribution  of  teachers  by  age  and  sex ;  (2)  distribution  by 
total  length  of  service  and  sex;  (3)  distribution  by  withdrawals 
each  year  by  age  and  sex;  (4)  distribution  by  causes  of  with- 
drawal by  sex. 

B.  The  Risk. 

I.  The  six  possible  risks  against  which  compulsory  insurance 
might  protect  the  teacher  are:  (i)  unemployment;  (2)  sick- 
ness; (3)  accident;  (4)  disability;  (5)  old  age;  (6)  death. 
The  first  risk  (i)  probably  has  no  place  in  the  teaching  in- 
dustry. The  prevailing  European  practice  is  to  cover  for  the 
teacher,  risks  (4),  (5),  and  (6),  though  the  German  scheme 
adds  (2)  and  (3),  while  the  English  omits  (6).  The  prevailing 
practice  in  this  country  is  to  cover  in  both  state  and  municipal 
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schemes  only  risks   (4)   and   (5),  though  the  Maryland  system 
covers   (4)   only. 

2.  Since  the  beneficial  effects  of  compulsory  insurance  are 
due  to  the  security  which  they  afford  desirable  teachers  against 
the  risks  and  uncertainties  of  life,  it  seems  to  follow  that  the 
efficiency  of  such  insurance  would  increase  in  proportion  to  the 
number  of  such  risks  against  which  it  safeguards  them.  If  this 
be  true,  then  the  ideal  scheme  would  be  one  covering  temporary 
disability  due  to  sickness  or  accident,  permanent  disability  due  to 
any  cause,  old  age,  and  death. 

Insurance  against  temporary  disability  due  to  sickness  pre- 
sents the  inevitable  problem  of  malingering,  which,  in  the  German 
compulsory  insurance  scheme,  has  grown  to  startling  proportions 
and  has  proved  so  difficult  to  control,  that  no  other  country  has 
ventured  to  inaugurate  any  scheme  providing  protection  against 
sickness.  Malingering  defrauds  the  scheme  and  makes  its  cost 
both  excessive  and  uncertain. 

(i)  If  state  compulsory  insurance  schemes  in  this  country 
should  attempt  to  protect  the  teacher  against  sickness,  the  follow- 
ing safeguards  against  malingering  should  be  provided:  (a) 
the  lapse  of  a  reasonable  number  of  days  before  benefits  begin ; 

(b)  medical  examination  by  a  retained  or  approved  physician; 

(c)  a  reasonable  limitation  to  the  maximum  period  to  be  covered 
by  the  benefits;  (d)  weekly  benefits  uniform  to  all  but  less  than 
the  weekly  wage  of  the  worker;  (e)  contribution  by  the  teacher 
to  the  support  of  the  sick  benefits  in  whole  or  in  part;  (f)  local 
administration  and  support.  The  last  two  safeguards,  (e)  and 
(f),  are  necessary  in  order  to  create  that  public  sentiment  or 
opinion  among  the  workers  in  the  protected  group  that  has 
proved  to  be  the  most  efficacious  check  to  malingering. 

(2)  Wise  as  these  provisions  seem  to  be  as  a  preventive 
measure,  it  seems  certain  that  teachers  as  a  group  constitute 
a  class,  the  open  and  public  nature  of  whose  work,  and  whose 
honesty  and  sense  of  honor  would  make  malingering  in  their 
insurance  schemes  almost  negligible  as  compared  with  the  German 
experience  with  workingmen's  insurance  against  sickness.  It 
is  worth  noticing  here  that  in  the  sick  insurance  schemes  among 
the  German  teachers,  malingering  is  almost  if  not  entirely  absent 
and  negligible. 
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C.  The  Premium,  or  Teacher  s  Contribution. 

1.  In  any  compulsory  insurance  scheme,  the  assessment 
which  the  teacher  must  contribute  to  its  successful  support,  is 
a  variable  quantity  dependent  for  each  scheme  upon  a  number 
of  considerations,  among  which  are:  (i)  the  amount  of  public 
aid  to  the  venture,  if  any;  (2)  the  number  of  risks  insured 
against;  (3)  the  nature  and  extent  of  these  risks  as  determined 
by  reliable  data  from  the  field  covered  by  the  proposed  insur- 
ance; (4)  the  amount  of  the  annuity  and  the  conditions  sur- 
rounding its  maturity;  (5)  the  regulations  governing  member- 
ship, withdrawal,  equities,  lapses,  and  forfeitures. 

2.  The  following  propositions  with  respect  to  the  premium 
seem  based  upon  sound  principles  and  justified  by  the  prevailing 
European  and  American  practice: 

(i)  The  teacher  should  contribute  to  some  phases,  at 
least,  of  his   compulsory  insurance. 

(2)  For  those  phases  of  the  insurance  on  which  the 
annuity  ought  to  be  a  fixed  and  equal  amount  for  each  bene- 
ficiary (as  in  protection  against  sickness  or  accident  or  death), 
the  premium  or  contribution  should  be  fixed  and  equal  for  each 
member  of  the  scheme. 

(3)  For  those  phases  of  the  insurance  on  which  the 
annuity  ought  to  be  a  variable  amount — a  fractional  part  or  per 
cent,  of  the  wage  of  the  beneficiary  (as  in  protection  against 
permanent  disability  and  old  age),  the  premium  or  contribution 
should  be  a  percentage  of  the  teacher's  wage. 

(4)  The  rate  per  cent,  of  the  teacher's  wage  levied  as 
premium  for  the  support  of  insurance  should  be  fixed  and  uni- 
form for  all  regardless  of  age,  sex,  professional  qualifications, 
financial  condition,  or  length  of  service. 

(5)  The  actual  monetary  premiimi  should  be  "topped" 
and  "  bottomed  "  by  maximum  and  minimum  limitations. 

3.  Practice  varies  greatly  both  as  to  the  nature  of  the  risks 
to  be  supported  by  the  contribution  of  the  teacher,  and,  in  the 
case  of  the  joint  support  of  the  same  risk,  as  to  the  extent  of 
the  support  contributed  by  each.  In  general  each  should  sup- 
port any  given  phase  of  the  insurance  to  the  extent  to  what  each 
derives  benefit  therefrom. 
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Teachers  appear  to  derive  practically  all  the  benefit  from 
protection  against  temporary  disability  due  to  sickness  or  acci- 
dent. Whatever  benefit  the  public  receives  seems  small  and 
remote.  It  would  probably  be  equitable  for  the  teachers  to  sup- 
port, unaided  by  the  public,  these  two  risks,  if  compulsory  in- 
surance seeks  to  cover  them. 

The  public  and  the  teacher  derive  a  joint  benefit  from  the 
insurance  against  the  three  remaining  risks  of  permanent  dis- 
ability, old  age,  and  death.  The  comparative  benefit  derived  by 
each  is  not  measurable.  In  general  it  would  appear  equitable, 
if,  on  the  whole,  public  and  teacher  each  contributed  to  the 
support  of  the  superannuation  and  old  age  annuities,  approxi- 
mately half  the  expense  of  the  same.  The  administrative  fea- 
tures of  the  question  of  the  contribution  of  teacher  and  public 
will  be  discussed  under  the  head  of  Administrative  Aspect  of 
Teachers'  Compulsory  Insurance. 

D.  The  Annuity,  or  Distribution. 

1.  In  any  compulsory  insurance  scheme  the  annuity  which 
the  teacher  receives  is  a  variable  quantity  dependent  for  each 
scheme  upon  a  number  of  considerations,  among  which  are: 
(i)  the  amount  of  support  for  the  annuity  from  the  teachers 
and  from  the  public;  (2)  the  conditions  surrounding  its  maturity; 
(3)  the  nature  and  extent  of  the  risk  for  what  it  compensates 
as  determined  by  reliable  data  from  the  field  covered;  (4)  the 
regulations  governing  membership,  withdrawal,  equities,  lapses, 
and  forfeitures. 

2.  The  following  propositions  with  respect  to  the  annuity 
seem  based  upon  sound  principles  and  justified  by  the  prevailing 
European   and  American  practice: 

(i)  The  annuity  or  benefit  compensating  for  temporary 
disability  due  to  sickness  or  accident  should  be  a  fixed  amount, 
equal  for  all  and  in  every  case  less  than  the  wage  of  the  worker. 

(2)  The  annuity  safeguarding  permanent  disability,  old 
age,  or  death,  should  be  an  annual  stipend,  not  a  lump  sum. 

(3)  The  liquidation  of  such  an  annual  stipend  by  the 
payment  of  its  present  value  as  an  expectancy,  or  by  its  assess- 
ment or  pledge  for  debt,  should  be  prohibited. 
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(4)  The  amount  of  the  annuity  should  be  dependent  upon 
the  wage,  the  length  of  service,  and  the  age,  but  not  upon  the 
sex  or  the  professional  qualifications  or  the  financial  condition 
of  the  beneficiary. 

(5)  The  annuities  for  different  risks  should  not  be  cumu- 
lative. 

(6)  The  annuity  should  probably  be  less  than  the  wage 
of  the  beneficiary  at  the  time  of  retirement  and  be  "  topped  " 
and  "  bottomed  "  by  fixed  sums  as  maximum  and  minimum  limi- 
tations. 

3.  The  relation  betv^^een  the  annuity  and  its  support : 

It  appears  equitable  that  when  insurance  is  supported  by 
equal  contributions  from  all,  the  annuity  distributed  should  be 
equal  for  all.  But  when  it  is  supported  by  compulsory  assess- 
ment in  proportion  to  the  wage  of  the  teacher,  or  by  the  con- 
tribution of  the  public,  or  in  part  by  each,  then  the  annuity 
distributed  should  be  proportional  to  the  wage  of  the  beneficiary 
at,  or  near,  the  time  of  retirement: 

(i)  The  debatable  question  is  whether  or  not  annuity 
supported  entirely  by  the  public,  as  under  the  German  plan, 
should  be  proportional  to  the  wage  of  the  beneficiary.  It  should 
because : 

(a)  The  annuity  forms  a  part  of  the  teacher's  total 
compensation  paid  by  the  public,  and  it  may  and  ought  to  be  in 
proportion  to  the  wage,  which  expresses,  at  least  in  the  rough, 
the  value  of  the  teacher's  service. 

(b)  Difference  in  wage  makes  difference  in  standard 
of  living,  a  difference  to  which  beneficiaries  have  become  habitu- 
ated, and  which  the  annuity  within  measurable  limits  should 
recognize. 

(c)  The  value  of  the  annuity  to  the  schools  is  in  pro- 
portion to  its  attractiveness  to  the  efficient  teacher,  and  that  at- 
tractiveness is  in  proportion  to  the  relation  between  the  amount 
of  the  wage  of  the  teacher  and  the  amount  of  the  annuity  to 
which  he  looks  forward  as  a  part  of  that  wage. 

4.  The  calculation  of  the  annuity : 

( I )  Insurance  against  permanent  disability :  In  what 
seems  the  most  equitable  plan,  the  prospective  beneficiary  serves 
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a  reasonable  probationary  period  without  protection.  Retirement 
at  any  time  after  this  probationary  period  brings  to  him  an 
annuity  made  up  of  a  minimum,  consisting  of  a  fixed  per  cent, 
or  fraction  of  his  wage  at  the  time  of  retirement,  and  an  incre- 
ment, determined  by  multiplying  as  a  coefficient  a  fixed  per  cent, 
or  fraction  of  his  wage  by  the  number  of  full  years  elapsing 
between  the  close  of  the  probationary  period  and  the  time  of 
retirement.  This  annuity  should  be  limited  at  the  top  by  a 
maximum  consisting  both  of  a  fixed  sum  and  of  a  fixed  per 
cent,  or  fraction  of  the  teacher's  wage.  Under  the  German 
system  the  beneficiary  at  the  end  of  ten  years  of  service,  is 
entitled  to  a  minimum  of  15/60  of  his  wage  at  the  time  of 
retirement,  with  an  increase  of  1/60  of  his  wage  at  the  time 
of  retirement  for  each  additional  year  he  remains  in  the  service, 
approaching  45/60  of  his  wage  at  retirement  as  a  maximum. 

(2)  Insurance  against  death:  The  annuit}^  should  be: 
uniform  for  all ;  supported  by  uniform  contributions  from  the 
teachers;  payable  to  the  estate  of  the  beneficiary  and  distributed 
as  per  law. 

(3)  Insurance  against  old  age:  One  of  the  most  sug- 
gestive plans  provides  a  permissive  and  an  automatic  retire- 
ment. By  permissive  retirement  the  teacher  after  a  fixed  num- 
ber of  years  of  service  and  the  attainment  of  a  given  age  volun- 
teers to  retire  with  the  approval  of  the  board  and  to  accept  a 
minimum  annuity  consistent  with  his  length  of  service.  By  the 
automatic  retirement  at  a  later  age  and  a  greater  period  of  ser- 
vice, the  teacher  received  an  annuity  made  up  of  a  minimum 
consisting  of  a  per  cent,  or  fraction  of  his  wage  and  an  incre- 
ment determined  by  multiplying  as  a  coefficient  a  fixed  per  cent, 
or  fraction  of  his  wage  by  the  number  of  full  years  elapsing 
between  the  date  of  permissive  retirement  and  the  date  of  actual 
or  automatic  retirement.  For  example,  a  teacher  could  be  per- 
mitted to  retire  after  twenty  years  of  service  and  fifty  years 
of  age,  receiving  an  annuity  of  thirty  per  cent,  of  his  wage;  he 
could  be  retired  automatically  at  sixty,  receiving  as  an  annuity 
thirty  per  cent,  of  his  wage  plus  an  increment  of  ten  (years) 
times  two  per  cent,  of  his  wage,  or  fifty  per  cent,  of  his  wage. 
Such  a  plan  must  be  supplemented  by  compulsory  retirement  at 
any  time   for  permanent  disability. 
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E,  Membership  and  Retirement. 

1.  Medical  examination  should  be  rigidly  applied  at  least 
to  each  new  recruit  for  a  teaching  group  protected  by  compul- 
sory insurance  because: 

(i)  If  the  teachers  support  in  whole  or  in  part  the 
annuity',  they  ought  not  to  be  compelled  to  bear,  through  their 
contributions,  the  burden  of  the  unhealthy  and  the  unfit. 

(2)  If  the  public  supports  the  annuity  in  whole  or  in 
part,  then  the  state  ought  not  to  either  equip  its  schools  with 
the  physically  unfit  or  ask  the  public  to  bear  the  added  burden 
of  protecting  the  very  incompetence  that  injures  its  schools. 

2.  The  following  propositions  respecting  membership  seem 
based  upon  sound  principles : 

(i)  The  minimum  age  for  membership  for  both  sexes 
should  be  twenty-one  years. 

(2)  Permanent  withdrawal  from  the  teaching  profession 
for  any  cause  should  terminate  membership. 

(3)  The  present  uncertain  tenure  of  the  teacher's  ser- 
vice justifies  liberal  treatment  of  reasonable  lapses  and  temporary 
withdrawals. 

(4)  The  teacher's  equity  in  her  contribution  should  sur- 
vive membership. 

(5)  Membership  in  any  given  teaching  group  should  be 
as  wide  as  the  group. 

3.  These  provisions  respecting  retirement  seem  wise : 

(i)  The  regulations  respecting  the  age  and  length  of 
service  of  the  beneficiary  within  and  without  the  state,  should 
be  uniform  for  all,  regardless  of  the  sex  or  financial  condition 
of  the  teacher. 

(2)  Superannuation,  or  retirement,  should  always  pre- 
cede, never  follow  the  enjoyment  of  the  equity. 

(3)  The  required  length  of  service  within  the  state  or 
community  should  not  be  made  so  large  as  to  destroy  the 
mobility  of  the  teaching  profession. 

(4)  The  total  length  of  service  and  the  minimum  age 
required  as  a  condition  precedent  to  retirement,  should  not  be 
so  unreasonable  as  to  either  render  the  expectancy  in  the  annuity 
ineffective  by  making  it  practically  unattainable,  or  defeat  the 
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real  purpose  of  superannuation  by  retaining  in  the  schoolroom 
the  aged  and  the  inefficient. 

F.  The  Equity. 

I.  The  justice  of  the  equity:  Upon  withdrawal  from  any 
insurance  scheme,  the  beneficiary  should  either  be  refunded  or 
repaid  his  equity  in  those  phases  of  the  insurance  from  which 
he  has  not  realized  any  benefit  actually,  or  potentially,  or  his 
expectancy  in  the  future  annuity  should  survive,  and  fall  to 
him  at  the  time  of  its  maturity.  The  compulsory  character  of 
the  scheme  only  intensifies  the  justice  of  such  an  equity. 

(i)  Where  teachers'  insurance  is  supported  entirely  by 
the  contributions  of  the  public,  the  beneficiary  does  not  acquire 
any  claim  or  equity  in  the  insurance  fund  to  be  returned  or 
repaid  upon  withdrawal  from  the  scheme  before  the  insur- 
ance matures. 

(2)  In  the  case  of  compulsory  insurance  maintained  in 
whole  or  in  part  by  compulsory  assessments  upon  the  wage  of 
the  teacher,  the  question  of  the  right  of  the  withdrawing  teacher 
to  an  equity  in  the  insurance  fund  so  created,  is  dependent  upon 
whether  he  has  realized  any  benefit  from  the  fund  before  with- 
drawal. 

(a)  Where  the  teacher's  contribution  supports,  in 
whole  or  in  part,  insurance  against  old  age,  or  disabiUty  due 
to  old  age,  he  should  have  a  growing  equity  in  the  fund  to 
which  he  contributes,  since  he  has  not  realized  and  cannot  realize 
short  of  old  age,  any  benefit  from  his  investment. 

(b)  On  the  other  hand,  his  contribution  to  a  protec- 
tive fund  against  sickness,  or  accident,  or  permanent  disability 
due  to  sickness  or  accident,  or  death,  does  not  entitle  him  to  any 
equity  since  he  has  had  constantly  its  benefit,  actually  or 
potentially. 

(c)  Where  the  contribution  of  the  teacher  goes  to  sup- 
port in  whole  or  in  part  an  insurance  fund  that  renders  both 
actual  or  potential,  present  benefit  and  prospective  future  pro- 
tection, he  should  receive  upon  withdrawal  an  equity  in  keeping 
with  that  portion  of  his  contribution  that  has  gone  to  the  sup- 
port  of   the   unrealized    future   benefit   or   protection. 

(d)  No  European  scheme  recognizes  this  equity.  In 
this  country  its  allowance  is  thus  far  conferred  to  the  following: 
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In  Illinois  and  Indiana  to  cities  of  over  100,000  population ;  in 
Utah,  to  permissive  city  and  county  schemes ;  to  the  city  of 
Baltimore;  and  to  the  voluntary  systems  established  under  state 
law  in  Cleveland,  Cincinnati,  St.  Louis,  and  Philadelphia.  The 
prevailing  American  practice  seems  to  be  against  the  recogni- 
tion of  this  equity.  No  complete  state  scheme  provides  for  the 
return  of  any  part  of  the  teacher's  contribution. 

(e)  If  it  be  true  that  the  teacher  acquires  a  growing 
interest  or  equity  in  all  the  phases  of  compulsory  insurance  for 
which  he  is  assessed  and  from  which  he  does  not  receive  any 
actual  or  potential  present  benefit  or  protection,  it  follows  that 
such  an  equity  is  in  the  nature  of  a  legal  as  well  as  a  moral 
claim  to  which  he  is  entitled  and  which  is  not  to  be  forfeited 
by  lapse  of  payment,  or  death,  or  suspension,  or  loss  of  posi- 
tion, or  misconduct,  or  withdrawal  from  the  profession  for  any 
cause.  The  state  may  attach  whatever  conditions  it  chooses 
to  the  insurance  which  it  supports  and  to  the  extent  to  which 
it  supports  such  insurance.  But  it  has  no  right  to  provide  for 
the  forfeiture  and  confiscation  of  equities  purchased  by  com- 
pulsory assessment. 

2.  The  wisdom  of  the  equity: 

(i)  Young  teachers  who  may  not  remain  in  the  pro- 
fession ought  not  to  be  mulcted  or  penalized  for  the  benefit 
of  those  who  do. 

(2)  Such  young  teachers  would  neither  be  deterred 
from  entering  the  profession  because  of  the  lessened  wage  due 
to  the  compulsory  assessment,  nor  would  they  oppose  its  levy  if 
they  were  certain  of  a  fair  equity  upon  withdrawal. 

(3)  The  recognition  of  the  equity  would  aid  in  preserv- 
ing the  mobility  of  the  teaching  profession  that  has  proved  of 
such  inestimable  benefit  to  the  American  schools.  Teachers, 
shifting  from  one  position  to  another,  would  not  be  deterred 
by  the  prospect  of  the  complete  loss  of  accumulated  contributions. 
One  of  the  features  or  tendencies  in  teachers'  insurance  schemes 
already  established  that  militate  against  mobility  is  the  forfeiture 
or  loss  of  all  equity  or  claim  of  insurance  or  protection  when 
the  teacher  ceases  to  serve  in  the  territory  within  which  the 
insurance  is  operative ;  as,  for  example,  when  the  teacher  accepts 
employment  in  another  municipality  or  state. 
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V.     The  Administrative  Aspect  of  the  Problem 

A.  For  administrative  purposes,  compulsory  insurance  may  be 
classified  as :  insurance  against  temporary  disability  due  to  sick- 
ness or  accident ;  insurance  against  death ;  insurance  against 
permanent  disability  due  to  old  age  or  incapacity. 

1.  Insurance  against  temporary  disability: 

Local  administration  and  support  because:  it  (i)  safe- 
guards malingering;  (2)  meets  promptly  the  need  of  immediate 
relief;  (3)  creates  the  necessary  morale  in  the  teaching  group; 
(4)  gives  only  a  comparatively  small  financial  problem  for  each 
local  group  to  face.  Board  of  control  should  consist  both  of 
representatives  selected  by  and  from  the  local  board  of  school 
managers,  and  of  representatives  selected  by  and  from  the 
teaching  body. 

2.  Insurance  against  death : 

State  administration  and  state-wide  support  by  teachers. 
Support  largely  by  teachers,  but  cost  of  administration  by  state. 
Joint  administration  with  insurance  against  permanent  disability 
by  the  state  board  described  below.  Separation  of  funds  sup- 
porting the  dififerent  annuities. 

3.  Insurance  against  permanent  disability : 

State  administration.  Support  of  cost  of  administration 
entirely,  of  the  annuities  in  part,  by  the  state.  State  board  of 
control  composed  of  members  appointed  by  the  state  board 
of  education,  or  its  equivalent,  from  their  number,  or  by  the 
governor  and  representatives  selected  by  the  teachers  of  the 
state  from  their  own  ranks  at  their  annual  gatherings.  State 
board  aided  by  effective  local  advisory  boards.  Separation  of 
funds  supporting  different  annuities.  Collection  and  remittance 
to  state  board  of  control  of  compulsory  assessments  upon 
teachers  by  local  school  units  through  wage  deduction ;  disburse- 
ments by  local  units  of  state  board  remittances  to  beneficiaries. 

B.  State  and  local  support : 

While  the  practice  varies  widely  in  both  Europe  and  America, 
the  general  tendency  is  for  the  state,  rather  than  the  local  govern- 
ment, to  bear  the  burden  of  the  support  contributed  by  the  public. 
In  this  country,  at  least,  state  rather  than  local  support  seems 
best,  as  a  matter  of  tactics  if  for  no  other  reason,  in  view  of 
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the  comparatively   small  amount  of  state  aid  to  education   in 
most  of  our  commonwealths. 

C.  Comity  between  states : 

To  preserve  the  mobility  of  teachers,  comity  between  states 
maintaining  compulsory  insurance,  should  provide,  upon  some 
equitable  basis,  for  the  free  transfer  and  interchange  of  all  rights 
and  obligations  of  teachers  shifting  from  one  state  to  another. 

VI.     A  Descriptive  Classification   of  Teachers'   Pension 
Systems  in  Operation  in  this  Country 

The  Carnegie  foundation  for  the  retirement  of  college  pro- 
fessors in  non-sectarian  institutions  is  omitted  from  the  classi- 
fication which  includes  systems  for  the  benefit  of  public-school 
teachers  only.  Nor  is  any  cognizance  taken  of  teachers'  mutual 
benefit  associations  in  certain  cities  which  provide  for  temporary 
sick  relief  only.  In  general  all  American  schemes  for  the 
pensioning  and  retirement  of  teachers  may  be  roughly  classified 
as:  (i)  Local  Systems;  and  (2)  State  Systems.  Under  Local 
Systems  all  insurance  schemes  for  the  benefit  of  teachers  will 
be  classified  which  are  characterized  by  local  support  and  admin- 
istration; under  State  Systems  all  such  schemes  which  are 
characterized  by  state-wide  support  and  administration. 

Local  Systems 
A.  Kinds  based  upon  character  of  membership  and  support. 

1.  Philanthropic:  No  contribution  of  any  type  by  teachers. 
Supporting  fund  largely  made  up  of  some  philanthropic  gift  or 
legacy.  Most  notable  among  such  schemes  is  the  Elkins  Fund 
of  One  Million  Dollars  providing  for  the  care  of  the  super- 
annuated and  indigent  teachers  of  Philadelphia. 

2.  Mutual  Aid  Associations :  Established,  managed,  and  sup- 
ported by  teachers,  like  those  at  Washington,  Cincinnati,  and 
St.  Louis.  The  sources  of  their  reUef  are:  (i)  Philanthropic 
— from  gifts,  endowments,  and  legacies.  (2)  Cooperative — funds 
contributed  by  teachers  in  various  ways:  (a)  initiation  fees 
($3  to  $5)  ;  (b)  fines;  (c)  assessments  (usually  from  $6  to  $12 
per  annum)  ;  (d)  proceeds  of  entertainments. 
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3.  State  Regulated  Local  Schemes  : 

(i)   Those  in  which  membership  is  voluntary. 
Legal    sanction   for   these   under   varying   conditions    has 
been  secured  in  Ohio,  California,  and  Illinois  and  for  specific 
cities  in  other  States.     The  sources  of  their  funds  are: 

(a)  Philanthropic ; 

(b)  Public — in  some  instances  only  a  slight  support; 

(c)  Cooperative:  fines  and  penalties;  salary  lost  by 
absence ;  assessments,  usually  a  stated  monthly  or  annual  amount ; 
entertainments,  though  very  infrequently. 

(2)  Those  in  which  membership  is  compulsory:  These 
vary  from  state  to  state,  ranging  from  state-created,  city  and 
district  schemes,  wherein  the  inauguration  of  the  venture  was 
optional  with  the  local  unit  to  those  wherein  it  was  made 
obligatory  by  legislative  enactment.  After  their  inauguration, 
however,  the  membership  of  the  teacher  in  all  these  schemes  is 
compulsory.  From  the  standpoint  of  the  source  of  their  support 
these  local  compulsory  membership  systems  may  be  classed  as: 

(a)  Those  supported  entirely  by  the  teachers  :  Notable 
among  these  are  the  schemes  at  Charleston,  S.  C,  and  Pough- 
keepsie,  N.  Y.,  and  the  provisions  for  such  ventures  in  the 
towns  and  cities  of  Utah.  The  sources  of  the  relief  fund 
include  some  or  all  of  the  following :  Philanthropic :  Gifts ; 
devices ;  bequests.  Cooperative :  Fines  and  penalties ;  all  sal- 
aries lost  by  absence;  assessments  upon  all  teachers,  ranging 
from  a  fixed  annual  assessment  to  one  per  cent,  or  two  per  cent, 
of  wage. 

(b)  Those  supported  partly  by  teachers  and  partly  by 
the  public:  Notable  in  this  group  are  the  schemes  at  Boston, 
New  York,  Baltimore,  Detroit,  Indianapolis,  Chicago,  and  Mil- 
waukee. The  financial  provisions  for  these  are  best  discussed 
under  two  heads : 

The  Permanent  Fund,  some  of  the  varying  sources  of 
this  fund  in  different  cities : 

Philanthropic. 

Municipal  or  public:  appropriations  from  school  or 
municipal  funds  authorized  by  law ;  tuition  fees  for  non-resident 
pupils ;  interest  on  daily  balances  on  tuition  fund ;  moneys  de- 
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rived  from  small  rate  of  taxation  for  the  express  purpose ;  a 
per  cent,  of  the  excess  money  collected  by  the  municipality. 

The  General  Fund :  Out  of  this  the  annuities  are  met. 
Sources  of  the  fund : 

Municipal  or  public :  interest  on  the  permanent  fund ; 
specific  appropriations  out  of  the  permanent  fund ;  specific  or 
annual  municipal  grants  of  subsidies. 

Cooperative :  fines  and  penalties ;  salary  for  lost  time ; 
percentage  on  monthly  salaries. 

(c)  Those  supported  entirely  by  the  public:  Recent 
statutory  provisions  empower  towns  and  cities  in  Massachusetts 
and  Pennsylvania  to  elect  such  schemes  for  the  protection  of 
their  teaching  groups.  Through  a  State  System,  to  be  described 
later,  New  Jersey  provides  for  the  retirement  of  incapacitated 
teachers ;  but  through  a  Local  System,  she  forces  each  school 
district  to  provide  out  of  public  funds,  old  age  annuities  for  its 
teachers.  In  general,  all  such  schemes  leave  to  the  local  author- 
ities the  problem  of  financing  the  venture  by  some  form  of 
public  support. 

B.  Conditions  governing  the  bestowal  of  the  annuity: 
These  are  as  lacking  in  uniformity  as  the  system  supporting 
them: 

1 .  As  to  the  sex  of  the  beneficiary : 

Most  systems  make  no  distinction  between  sexes  as  to  the 
length  of  service  required.  Chicago  requires  twenty  years  for 
women,  twenty-five  for  men. 

2.  As  to  length  of  service : 

The  total  period  required  varies  from  twenty  to  forty  years, 
mode  being  about  thirty  years.  The  required  period  in  the  city 
granting  the  pension  varies  from  the  total  period  of  teaching 
service  to  3/5  of  it,  the  mode  being  about  twenty  years. 

3.  As  to  the  age  of  the  beneficiary: 

Most  systems  set  no  limit  as  to  the  time  of  retirement,  but 
empower  managing  boards  to  retire  teachers  for  physical  or 
mental  incapacity.  Greater  New  York  provides  that  any  teacher 
having  arrived  at  the  age  of  sixty-five  years  may  be  retired 
at  the  direction  of  the  board  without  proof  of  incapacity. 
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4.  As  to  voluntary  and  involuntary  retirement: 

In  most  systems  protecting  against  old  age,  teachers  may 
retire  upon  an  annuity  voluntarily  upon  completing  the  period 
of  required  service;  in  others  only  with  the  consent  of  the 
managing  board  upon  proof  of  disability  or  infirmity.  In  some 
systems  the  beneficiary  may  be  retired  upon  an  annuity  for 
physical  or  mental  disability  at  any  time  by  the  managing  board ; 
in  others  only  after  he  has  completed  the  period  of  service 
required  of  all  teachers.     The  former  practice  prevails. 

5.  As  to  the  amount  of  the  pension  or  annuity.  This 
may  be : 

( 1 )  A  stated  amount :  This  is  the  vogue  in  all  mutual  aid 
associations  and  systems  wherever  the  teachers'  contributions  are 
equal.    In  Charleston,  S.  C,  $250 ;  San  Francisco,  $50  per  month. 

(2)  A  variable  amount:  The  annuity  is  based  upon  the 
salary  of  the  teacher.  This  is  the  practice  where  the  assessment 
levied  upon  the  teachers  for  the  maintenance  of  the  retirement 
fund  is  proportional  to  the  salary  earned.  The  annuity  is  cal- 
culated in  a  variety  of  ways,  such  as : 

(a)  A  fractional  part  of  the  salary  of  the  beneficiary 
at  the  time  of  retirement.  In  Greater  New  York  this  fractional 
part  is  one-half. 

(b)  A  fractional  part  of  the  average  salary  earned  by 
the  beneficiary  for  the  previous  five  years.  In  the  New  Jersey 
District  Old  Age  Annuities  this  fractional  part  is  one-half. 

(c)  A  fractional  part  of  a  maximum  seems  determined 
by  the  relationship  which  the  years  of  service  of  the  beneficiary 
bear  to  a  maximum  number  of  years.  In  Indianapolis  after 
twenty-five  years  of  service,  the  beneficiary  receives  as  an  annuity 
such  part  of  $600  as  his  years  of  service  bear  to  forty  years 
of  service. 

6.  As  to  the  control  of  the  scheme : 

( 1 )  Entire  control  by  teachers :  This  is  the  practice  in 
mutual  aid  associations  like  those  at  Norwich  and  Harrisburg. 

(2)  Entire  control  by  the  public:  Managing  board  selected 
by  law  as  in  New  York  and  San  Francisco. 

(3)  Joint  control  by  public  and  teachers:  Managing 
boards  composed  in  part  of  persons  selected  by  law  and  in  part 
of  representatives  selected  by  the  teachers.     This  is  the  pre- 
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vailing  practice  in  city  pension  systems  where  the  teachers  con- 
tribute to  the  support  of  the  annuity. 

State   Systems 

There  are  but  four  complete  state  systems  in  operation 
in  this  country.  These  are  those  of  Maryland,  New  Jersey, 
Virginia,  and  Rhode  Island,  established  in  the  order  named. 
The  analysis  of  these  state  teachers'  insurance  systems,  is  given 
on  a  later  page  of  this  essay  in  a  comparative  table,  setting  forth 
the  salient  features  of  the  specific  scheme  which  each  of  the 
above  named  states  has  adopted  for  the  benefit  of  its  teaching 
force. 

VII.     Extent  of  Teacher's  Compulsory  Insurance  in  the 

United  States 

Annuities  for  teachers,  like  those  for  every  other  class,  are, 
comparatively  speaking,  innovations  in  this  country.  Schemes 
through  which  they  are  supported  and  bestowed  are  not  only 
of  variable  type,  but  experimental  and  imperfect.  The  areas 
within  which  these  systems  are  in  operation  are  almost  negligible 
when  compared  with  the  territory  within  which  no  teachers 
retirement  schemes  obtain.  And  yet,  from  the  standpoint  of 
the  population  and  the  number  of  teachers  affected,  the  growing 
prevalence  of  annuities  for  worthy  teachers  is  startling  to  those 
who  have  never  had  the  statistics  placed  before  them. 

More  than  25,000,000  people  in  the  United  States  live  within 
territory  in  which,  and  educate  their  children  in  school  systems 
in  which  the  teachers,  if  they  will,  have  an  opportunity  to  enjoy 
the  benefits  of  some  form  of  teacher's  annuity  or  service  pension. 
This  opportunity  varies  from  that  afforded  by  a  mutual  aid 
association  to  that  provided  by  municipal  or  state  aid  and  regu- 
lation. Sixteen  states  have  legislated  to  a  greater  or  less  extent 
upon  the  question  of  teachers'  compulsory  insurance,  four  of 
which,  having  a  population  of  almost  seven  million  people  and 
employing  more  than  25,000  teachers,  have  complete  state 
retirement  systems  covering  every  public-school  teacher  within 
their  boundaries.  Nineteen  of  the  largest  cities  in  the  country, 
having  more  than  one-ninth  of  our  total  population  and  em- 
ploying one-twelfth  of  our  entire  force  of  public-school  teachers, 
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support  teachers'  compulsory  insurance  ventures  of  varying  type 
created  and  regulated  by  state  enactment.  To  fourteen  per 
cent,  of  our  territory,  teachers'  pension  and  retirement  funds 
are  no  longer  an  innovation.  More  than  thirty  per  cent,  of  our 
population  enjoy  the  educational  benefits  to  be  derived  from 
such  funds,  while  twenty-seven  per  cent,  of  the  entire  teaching 
force  in  the  public  schools  of  the  United  States  have  the  oppor- 
tunity to  protect  themselves  against  one  or  more  of  the  five  great 
risks  of  life.     The  leaven  is  working. 
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STATE  AND  LOCAL  TAXATION  FOR  PUBLIC  SCHOOLS 

CHARLES  S.  MEEX 
State  Superintendent  of  Schools,  Boise,  Idaho 

The  great  growth  of  the  modern  state,  with  its  many  new 
functions  due  partly  to  the  industrial  revolution,  partly  to  the 
growth  of  democracy  which  demands  that  the  state  shall  manage 
all  affairs  that  promote  the  morals,  health,  and  comforts  of  its 
citizens,  all  these  mean  expenditure  of  vast  sums  of  money. 

Increased  Expenditure  for  Education 
In  no  other  field  is  the  trend  of  the  modern  state  better  illus- 
trated than  in  that  of  public  education.  The  enrichment  of  the 
curriculum  by  adding  music,  art,  industrial  training,  domestic 
science  has  contributed  to  increase  the  cost.  Laboratory  methods 
in  science,  free  text-books,  numerous  reference  books,  and  sup- 
plies mean  greatly  increased  expenditure.  Modern  ideas  of  sani- 
tation involving  new  school  buildings  with  proper  heating,  light- 
ing, and  ventilation  as  well  as  rigid  medical  inspection  are 
accepted  as  necessary  pubHc  burdens.  School  supervision  has 
also  grown  in  its  demands.  Supervisors  of  art,  music,  physical 
training,  manual  training,  and  domestic  science  must  be  provided. 
Supervising  principals,  grade  supervisors,  and  superintendents 
add  to  the  public  expense. 

The  question  of  taxation  for  public  education  has  advanced 
far  beyond  its  early,  merely  local,  application.  It  is  now  the 
largest  separate  item  in  the  city,  county,  or  state  budget.  The 
great  burden  of  taxation  which  public  education  entails,  renders 
the  question  of  ways  and  means  an  important  factor  in  educa- 
tional progress.  The  discussion  of  Dr.  Nicholas  Murray  Butler 
before  the  National  Education  Association  as  early  as  1902  shows 
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that  he  was  then  awake  to  the  bearing  of  the  question  on  the 
problem  of  public  education: 

"  It  is  necessary  for  us  to  occupy  a  double  point  of  view.  As 
teachers  and  school  administrators  we  are  naturally  anxious  that 
the  commonwealth  and  the  several  localities  shall  support  educa- 
tion as  liberally  as  possible.  As  citizens,  however,  we  are  con- 
cerned in  seeing  that  what  has  been  suggestively  called  the 
'  breaking  point '  in  taxation  be  not  reached,  and  also  that  no 
essential  principle  of  our  political  system  be  violated  in  raising 
money  for  the  support  of  public  education. 

"  The  question  is  at  bottom  an  economical  and  political  one. 
Every  educational  aim  which  we  have  in  view  must  stand  or 
fall  according  to  its  economic  support.  It  is  clear  to  me  that  we 
cannot  secure  the  sums  needed  for  proper  support  and  develop- 
ment of  public  education  save  by  recognizing  the  fundamental 
fact  that  our  public  education  depends  primarily  upon  the 
sovereignty  of  the  state  or  commonwealth,  and  that  the  duty  of 
the  state  or  commonwealth  to  support  it  adequately  is  immediate 
and  clear.  It  is  for  this  reason  that  I  believe  we  should  labor  to 
bring  about  a  condition  in  which  the  commonwealth,  exercising 
to  the  full  its  powers  of  indirect  taxation,  should  release  revenues 
derived  from  sources  of  direct  taxation,  leaving  the  latter  entirely 
to  localities." 

President  Butler  has  clearly  suggested  the  problem  that  must 
be  solved  by  statesmen  and  educators.  The  support  of  public 
education  is  a  duty  which  falls  on  both  the  state  and  the  locality. 
It  is  not  only  the  duty  of  the  state  at  large  to  see  that  every 
locality  within  its  borders  has  an  efficient  system  of  public  educa- 
tion, but  it  is  also  the  interest  of  the  state  at  large  to  see  that  the 
children  in  every  section  within  its  borders  shall  have  a  liberal 
education. 

The  states  everywhere  are  alive  to  this  question  as  is  clearly 
shown  by  the  general  enactment  of  compulsory  education  laws. 
Every  state  that  passes  a  compulsory  law,  by  that  act  clearly 
affirms  that  public  education  is  one  of  the  duties  of  the  state. 
State  laws  that  make  the  supervision  of  public  education  a  duty 
of  the  state  government  also  affirm  that  the  support  and  super- 
vision of  pubHc  education  is  one  of  its  legitimate  functions. 

The  adjustment  of  the  burdens  between  the  =;tate  and  the 
locality  is,  as  Dr.  Butler  has  suggested,  an  economic  one. 
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Public  education  is  each  year  becoming  a  greater  financial 
burden.  The  children  of  every  community  within  the  borders  of 
the  state  have  a  right  to  equal  school  facilities.  It  is  the  duty 
of  the  state  to  see  that  they  enjoy  this  right.  The  economic 
problem  is  to  adjust  the  burden  of  education  between  state  and 
local  communities  so  that  it  shall  not  reach  the  "  breaking  point " 
as  to  either  state  or  community. 

The  expenditures  of  local  governments  for  protection  of  life 
and  property  by  the  police,  for  support  of  fire  departments  and 
local  courts,  construction  and  maintenance  of  roads,  streets,  and 
bridges,  the  care  of  the  sick  and  the  poor  redound  distinctly, 
directly,  and  peculiarly  to  the  benefit  of  local  real-estate  owners 
or  local  industries,  and  enhance  and  sustain  the  value  of  real 
estate  and  other  tangible  property  in  the  localities.  This  has 
always  been  the  ground  of  making  local  governmental  expense 
a  local  charge. 

Universal  free  education  is  both  a  local  and  a  general  benefit. 
It  should  be  supported  by  the  locality  provided  expense  does 
not  go  beyond  the  limit  which  the  local  real  estate  can  afford 
to  pay. 

On  the  other  hand,  the  activities  of  the  state  are  all  broad  and 
general.  It  provides  for  a  uniform  code  of  laws,  the  same 
throughout  its  entire  territory.  It  administers  and  supports  such 
institutions  as  are  in  no  sense  local  in  character.  In  general  the 
state  cares  for  all  interests  that  are  too  broad  and  too  large  for 
local  government  to  handle.  Public  education  is  so  general  in 
its  character  that  it  is  a  legitimate  object  for  the  general  activity 
of  the  state  government.  The  contention  of  this  study  is  that 
education  is  both  of  state  and  local  concern.  It  is  the  duty  of 
both  the  state  and  local  government  to  support  public  education 
provided  such  aid  does  not  reach  the  so-called  breaking  point. 
If  either  approaches  the  breaking  point,  it  is  the  duty  of  the 
other  to  assume  an  increased  burden  rather  than  let  the  cause 
of  public  education  suffer  because  of  the  lack  of  support. 

This  investigation  extends  to  every  county  in  New  York,  Mas- 
sachusetts, Indiana,  and  Washington.    The  inquiry  is  as  follows : 

I.  Do  the  rural  or  urban  communities  make  the  greater  sacri- 
fice for  the  amount  of  educational  advantage  they  receive?  If  the 
rural  communities  make  the  greater  sacrifice,  then  the  relief  is 


46  Teachers  College  Record  [34(> 

to  be  found  in  increased  aid  from  state  funds  derived  from 
sources  of  indirect  taxation.  This  is  the  inevitable  conclusion, 
as  urban  communities  will  derive  greater  advantages  from  ability 
to  tax  public  utilities,  since  properties  of  such  corporations  are 
more  numerous  and  valuable  in  non-rural  communities.  If  on 
the  other  hand  urban  rather  than  rural  districts  bear  a  greater 
burden  in  relation  to  the  educational  advantages  they  enjoy,  then 
there  is  no  argument  for  increased  state  aid  to  education  derived 
from  indirect  sources. 

To  determine  the  relative  burden  imposed  by  free  public  educa- 
tion on  the  various  communities  and  the  relative  educational 
advantages  enjoyed  by  those  same  communities,  four  states,  New 
York,  Massachusetts,  Indiana,  and  Washington,  have  been 
selected  from  which  to  make  an  exhibit  of  data  bearing  on  the 
problem. 

The  four  states  selected  represent  different  sections  of  the 
country.  Their  school  systems  are  as  different  as  any  that  might 
be  selected.  The  conditions  that  are  found  to  exist  in  these  four 
states  may  well  be  assumed  to  represent  the  conditions  that 
exist  in  the  other  states  of  the  Union. 

The  county  has  been  selected  as  the  unit  of  comparison.  This 
unit  has  been  selected  not  because  it  is  necessarily  the  proper 
one,  but  because  it  is  the  only  one  that  can  be  used  owing  to 
the  lack  of  uniformity  of  state  school  reports  from  which  the 
data  have  been  collected.  Some  states  report  towns,  cities,  and 
rural  districts,  while  others  report  cities,  towns,  and  counties. 
The  only  possible  means  of  getting  the  desired  data  into  usable 
form  is  to  take  the  largest  unit,  the  county,  and  group  the 
cities,  towns,  and  villages  in  their  respective  counties. 

Interest  and  Principal  of  the  Bonded  Debt 

The  difference  in  systems  of  state  reports  is  also  apparent  in 
the  methods  of  reporting  payments  on  bonded  school  debts. 

Some  states  report  this  item  of  expenditure  as  a  separate 
charge,  while  others  report  it  as  a  part  of  the  maintenance  ex- 
pense. The  custom  of  reporting  bonded  debt  varies  in  different 
communities  of  the  same  state.  Some  cities  carry  school  bonds 
as  a  part  of  the  municipal  burden  and  others  have  them  charged 
to  the  school  corporation. 
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Because  of  these  different  methods  of  book-keeping  this  study 
will  not  separate  payments  on  bonded  debts  from  the  general 
expenditures  for  maintenance.  The  results  will  not  be  materially 
affected  as  the  payments  are  made  over  a  period  of  many  years 
so  that  these  payments  are  a  constant  annual  expenditure. 

Standards  Used  in  Study 

To  estimate  accurately  the  relative  merits  of  even  two  systems 
of  education  is  a  very  difficult  task.  No  two  persons  could  agree 
as  to  what  tests  to  use  because  no  two  persons  have  the  same 
ideals  of  education.  When  an  investigation  covers  a  broad  field 
some  simple  and  tangible  standard  must  be  used  even  though 
it  can  measure  only  in  a  general  way.  The  method  chosen  to 
get  at  some  idea  of  the  relative  worth  of  schools  considered  is 
to  compare  annual  per  capita  cost,  using  total  enrollment  as  a 
base. 

This  test  has  been  selected  with  knowledge  of  its  Hmitations. 
Cost  does  not  accurately  measure  merit.  Nevertheless  it  is  the 
only  test  practicable  in  a  study  so  extensive  and  general.  Objec- 
tions may  also  be  urged  against  using  total  attendance  to  deter- 
mine per  capita  cost.  Average  daily  attendance  might  produce 
more  accurate  results.  But  the  differences  in  methods  of  deter- 
mining average  attendance  make  that  item  a  very  uncertain  one. 
To  estimate  the  relative  burden  imposed  on  each  community  for 
the  support  of  free  public  education  a  double  standard  has  been 
selected.  The  rate  of  taxation  will  not  alone  tell  the  story.  A 
high  rate  in  a  rich  community  may  not  be  so  great  a  sacrifice 
to  the  tax  payers  as  a  very  low  rate  in  a  poor  community.  But 
rate  of  taxation  and  per  capita  wealth  do  together  measure  the 
burden.  Per  capita  wealth  is  a  measure  of  the  resources  of  the 
district  while  the  rate  of  school  tax  shows  what  part  of  those 
resources  are  each  year  exacted  for  public  education. 

The  three  standards  used  in  this  study,  then,  are  per  capita 
wealth,  rate  of  taxation,  and  per  capita  expenditure  for  school 
purposes.  The  problem  of  their  valuation  is  a  difficult  one.  Any 
one  of  them  alone  is  of  little  value.  But  if  the  proper  correla- 
tion can  be  found  this  may  be  of  some  value. 
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Summary  of  Statistical  Tables   Showing  Wealth,  Tax  Rate,  and 
Cost  of  School  by  Counties* 


Massachusetts 

Washington 

New  York 

Indiana 

Per  Capita  Wealth 

Lowest 

$535-oo 

$^4.00 

$328.00 

$222.00 

Highest 

1,982.00 

2,436.00 

1,507.00 

i,375-oo 

Medium 

700.00 

640.00 

682.00 

576.50 

Local  Rate,  per  $100 

of  taxables 

Lowest 

•33 

•13 

.21 

•15 

Highest 

.88 

1. 19 

•83 

I. II 

Medium 

•395 

•53 

•395 

•63 

Annual  Per  Capita 

Cost  per  Pupil 

Enrolled 

Lowest 

$19.00 

$11.00 

$16.00 

$11.00 

Highest 

46.50 

45.00 

73.00 

/I2.00 

Medium 

31.90 

20.00 

26.50 

21.50 

Assuming  that  the  per  capita  expenditure  for  education  is  a 
fairly  accurate  standard  by  which  to  measure  the  relative  advan- 
tages enjoyed  by  the  children,  anything  like  equality  of  oppor- 
tunity does  not  exist.  Some  children  are  discriminated  against 
in  a  very  marked  degree.  Some  districts  in  New  York  spend 
five  times  as  much  on  each  child  as  the  other  districts.  Where 
some  counties  in  Indiana  and  Washington  spend  one  dollar  annu- 
ally, other  more  fortunate  counties  spend  four  times  as  much  on 
each  child.  Annual  per  capita  expenditure  in  some  counties  m 
Massachusetts  is  two  and  four-tenths  that  of  others.  Either  these 
glaring  inequalities  should  be  removed  or  we  should  cease  to 
boast  of  our  great  opportunities  for  education  open  alike  to  all. 

The  statistics  show  that  there  is  the  same  variation  in  the  per 
capita  wealth  and  rate  of  school  taxation  as  in  per  capita  cost  or 


*  Editor's  Note.  It  is  not  possible  to  print  in  full  the  tables  which 
show  for  each  of  the  counties  of  each  of  the  states  named  the  total  wealth, 
population,  per  capita  wealth,  total  tax,  local  tax,  per  capita  tax  rate, 
school  enrollment,  and  per  capita  cost  of  schools,  according  to  1907-08 
reports. 
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expenditures.  But  for  the  purposes  of  this  paper  the  fact  of 
variation  merely  is  not  enough.  The  relationship  of  that  varia- 
tion must  be  shown.  Per  capita  wealth,  tax  rate  and  per  capita 
cost  of  education  must  be  so  correlated  as  to  answer  the  follow- 
ing questions :  Do  the  counties  that  have  the  greater  wealth  pay 
the  lower  tax?  Do  the  counties  that  pay  the  lower  tax  enjoy 
the  greater  educational  advantages  as  measured  by  the  greater 
per  capita  expenditure  for  educational  purposes? 

To  answer  these  questions  the  per  capita  wealth  is  first  cor- 
related with  rate  of  taxation,  and  then  with  per  capita  cost. 

In  Massachusetts :  $700  is  median  of  per  capita  wealth :  .395 
median  of  taxation ;  and  $31.90  median  of  per  capita  cost.  Five  of 
the  seven  counties  that  are  about  the  median  of  per  capita  wealth 
are  below  the  median  of  taxation,  while  only  two  are  above. 
Five  of  the  same  seven  counties  are  above  the  median  of  per 
capita  cost  and  only  two  below.  These  facts  prove  that  the 
wealthier  counties  pay  the  lower  taxation  rates  and  yet  enjoy  the 
higher  school  expenditure.  The  population  of  the  above  counties 
which  have  been  mentioned  as  being  above  the  median  of  per 
capita  wealth  is  $1,874,855,  while  those  below  the  median  have  but 
$937,437.  In  Massachusetts,  therefore,  the  urban  and  wealthy 
counties  pay  the  lower  taxes  and  enjoy  the  better  educational  ad- 
vantages. 

In  Washington :  $640  is  the  median  of  per  capita  wealth ;  .53 
is  the  median  of  taxation;  and  $20.50  the  median  of  per  capita 
cost.  There  are  eighteen  counties  above  the  median  of  per 
capita  wealth.  Fourteen  of  these  are  below,  and  four  above  the 
median  of  taxation,  while  ten  are  above  and  eight  below  the 
median  of  per  capita  cost.  The  eighteen  counties  above  the 
median  of  per  capita  wealth  contain  $376,702  of  the  population, 
while  those  counties  below  the  median  have  but  $150,401.  In 
Washington  as  in  Massachusetts,  the  wealthy  and  urban  counties 
pay  a  lower  tax,  yet  expend  more  per  pupil  than  do  the  poor  and 
rural  counties. 

In  New  York:  $682  is  the  median  of  per  capita  wealth;  .395 
the  median  of  taxation ;  and  $26.50  the  median  of  per  capita  cost. 
Of  the  twenty-nine  counties  that  are  above  the  median  in  per 
capita  wealth,  seventeen  are  below  and  twelve  above  the  median 
of  taxation,  while  nine  of  the  same  counties  are  below  and  twenty 
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above  the  median  of  per  capita  cost.  The  counties  above  the 
median  of  wealth  have  a  population  of  $5,639,965,  and  those  below 
contain  only  $1,628,606.  New  York  thus  confirms  all  the  facts 
and  conclusions  derived  from  the  study  of  the  other  two  states. 

In  Indiana :  $576.50  is  the  median  of  per  capita  wealth ;  .63  the 
median  of  taxation;  and  $21.50  the  median  of  per  capita  cost. 
The  forty-six  counties  above  the  median  in  wealth  have  thirty- 
three  below  and  thirteen  above  the  median  of  taxation,  while 
thirty-six  are  above  and  ten  below  the  median  of  per  capita  cost. 
The  counties  above  the  median  have  a  population  of  1,426,328, 
and  those  below  the  median  in  wealth  have  but  1,090,134.  For  the 
four  states  the  facts  are  the  same  though  there  is  some  difference 
in  the  degree  of  confirmation. 

Summary 

1.  The  counties  that  pay  the  lower  rate  are  in  each  state  by 
far  the  richer  counties. 

2.  These  counties  that  are  richer  and  pay  the  lower  rate  enjoy 
the  greater  educational  advantages  as  measured  by  per  capita 
expenditure  for  education. 

3.  The  counties  that  have  the  greater  per  capita  wealth  and 
pay  the  lower  tax  and  yet  have  the  higher  per  capita  expenditure, 
contain  the  greater  population.  Within  their  borders  are  there- 
fore the  large  cities  which  have  the  corporate  wealth. 

The  conclusions  above  that  are  justified  by  the  data  of  tables 
have  an  important  bearing  on  the  question  of  state  and  local 
taxation.  The  rich  and  populous  counties  have  an  unfair  advan- 
tage as  they  enjoy  the  right  to  tax  the  corporate  wealth  which, 
though  lying  within  the  cities,  belongs  to  the  whole  state.  This 
corporate  wealth  which  belongs  to  the  entire  state  should  be 
taxed  for  the  benefit  not  of  the  counties  in  whose  borders  cor- 
porate property  by  accident  is  found,  but  for  the  benefit  of  the 
entire  state  which  creates  it.  The  money  derived  from  indirect 
taxation  of  corporations  and  special  franchises  and  privileges 
should  be  used  to  equalize  educational  privileges  and  burdens. 
The  privileges  or  the  per  capita  expenditure  should  be  equalized 
and  the  burden  of  that  readjustment  should  be  so  divided  between 
the  state  and  county  that  neither  shall  be  taxed  to  the  so-called 
breaking  point. 
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Educators  as  well  as  statesmen  are  therefore  interested  in  the 
possibilities  of  indirect  taxation. 

Persistence  of  Local  Tax 

The  investigation  of  the  New  York  Board  of  Tax  Commis- 
sioners, 1904,  shows  how  slow  has  been  the  progress  away  from 
the  original  plan  of  local  taxation.  This  Board  found  that  the 
prevailing  idea  of  local  government  is  that,  as  all  persons  and 
property  within  the  jurisdiction  of  the  district  must  be  protected 
by  the  local  authorities,  the  corresponding  right  of  taxation  of 
all  property  must  exist  to  enable  that  duty  to  be  performed.  The 
power  to  tax  locally  one  species  of  property  when  once  acquired, 
is  held  with  great  tenacity  and  is  reluctantly  surrendered.  This 
view  extends  to  cities,  towns,  and  villages  throughout  the  coun- 
try, where  are  found  advocates  of  local  taxation  for  every  species 
of  property  without  regard  to  its  complex  or  state-wide  char- 
acter. The  opposition  to  surrendering  local  power  as  well  as 
local  sources  of  revenue  has  defeated  rational  and  scientific  laws 
for  the  taxation  of  corporate  property,  and  has  prevented  the 
separation  of  corporate  taxation  from  general  property  tax  on 
real  estate  and  tangible  personalty. 

The  fear  of  antagonizing  local  interests  has  inclined  legisla- 
tures to  permit  the  taxing  districts  to  continue  to  tax  the  prop- 
erty of  corporations  and  to  supplement  the  local  tax  by  new 
or  special  forms  of  taxation  on  franchises,  earnings,  etc.  Thus 
instead  of  establishing  a  new  and  comprehensive  system  for  the 
assessment  of  corporations,  the  states  have  engrafted  upon  the 
general  property  tax,  other  taxes  of  various  kinds  which  arc 
deemed  the  equivalent  of  all  the  public  burdens  the  corporations 
should  bear.  The  patchwork  thus  produced  is  exhibited  in  the 
laws  of  some  of  the  states,  and  the  whole  situation  is  confused 
when  the  systems  of  all  the  states  are  analyzed  with  a  view  of 
comparing  the  same  for  the  purpose  of  the  best  and  most  ap- 
proved method  of  corporation  taxation. 

The  trend  of  modern  legislation  toward  better  methods  is 
clearly  shown.  The  general  property  tax  law  was  well  enough 
suited  to  the  conditions  existing  when  the  corporations  were 
nearly  all  of  local  character,  but  the  consolidation  of  local  cor- 
porations into  great  combinations  has   demonstrated  that  local 
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administration  is  poorly  adapted  to  cope  with  the  changed  condi- 
tions. The  result  has  been  the  establishment  of  methods  of  cor- 
poration taxation  radically  different  in  operation  and  admin- 
istration from  those  employed  in  the  taxation  of  individuals. 

Separation  of  state  and  local  sources  of  revenue  has  come  to 
be  the  recognized  pathway  of  tax  reform. 

The  popular  plan  is  that  counties  and  local  governments  shall 
tax  only  real  estate  and  tangible  personal  property  within  their 
boundaries.  The  prevailing  idea  is  that  this  property  is  distinctly 
localized.  Its  value  is  created  entirely  by  the  locality  in  which  it 
is  situated.  The  ideal  is  that  upon  this  class  of  property  there 
shall  be  no  state  tax,  but  that  it  shall  be  entirely  released  from 
this  for  the  purpose  of  local  revenue. 

The  state  shall  have,  according  to  the  "  separation  "  idea,  the 
exclusive  right  to  tax  all  classes  of  property  generally  designated 
as  corporate  to  distinguish  them  from  individual  properties  and 
industries.  The  argument  is  that  this  class  of  properties  does 
not  belong  to  any  one  locality.  Its  value  depends  upon  its  ability 
to  extend  its  utilities  to  many  communities.  It  serves  them  all 
and  its  support  depends  upon  the  patronage  of  all.  Such  prop- 
erty has  no  local  situation.  Steam  and  electric  railroads ;  tele- 
graph and  telephone  companies ;  express  companies ;  insurance 
companies ;  banks ;  trust  and  loan  companies ;  light,  heat,  and 
power  companies ;  trading  and  manufacturing  companies,  having 
branches  in  different  localities,  have  all  been  enumerated  as  in- 
dustries having  no  distinct  situation.  The  business  which  such 
corporate  enterprises  carry  on  in  one  community  depends  in  a 
greater  or  less  degree  upon  the  business  which  it  does  in  one  or 
more  other  communities.  Such  property  is  general.  The  people 
of  the  entire  state  contribute  to  its  value.  It  belongs  to  the 
whole  state  as  a  taxable  asset  and  not  to  any  one  community  or 
series  of  communities,  where  by  accident  it  may  have  property  in 
rails,  wires,  or  offices.  The  right  to  do  business  is  guaranteed  to 
such  corporate  enterprises  not  by  local  authorities  but  by  state 
franchises.  The  right,  therefore,  of  the  state  at  large  to  enjoy 
the  power  of  taxation  involving  such  corporations  is  just  as  valid 
as  the  right  to  permit  them  to  do  business  within  its  borders. 
These  industries  are  distinctly  and  peculiarly  the  creatures  of  the 
state,  and  it  is  to  the  state  and  not  to  the  counties  or  cities  that 
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we  look  for  their  regulation  and  control.  They  serve  the  state 
as  a  whole  and  are  prevented  from  giving  special  favors  to  any 
community. 

There  is  thus  ample  ground  for  making  a  separation  of  the 
sources  of  state  and  local  taxation.  The  different  classes  of  cor- 
porations above  enumerated  are  so  general  in  character,  their 
stockholders  are  so  widely  scattered,  the  utilities  which  they  pro- 
duce are  so  widely  distributed,  that  there  is  no  reason  for  taxing 
them  where  by  accident  their  office  may  be  located  or  one  of  their 
pieces  of  property  may  lie. 

Advantages  of  Separation  of  State  and  Local  Tax 

Complete  separation  would  abolish  at  once  the  expense,  annoy- 
ance, and  friction  of  apportioning  the  state  tax  equitably  among 
the  various  counties.  A  large  part  of  the  burden  of  local  asses- 
sors is  to  save  their  communities  a  large  part  of  the  state  burden 
of  taxes  by  undervaluation.  The  tendency  is  naturally  for  each 
assessor  to  make  the  valuation  so  much  below  that  of  the  neigh- 
boring counties  that  the  state  rate  may  fall  on  a  lower  valuation 
and  the  county  thereby  escape  its  just  share  of  the  state  burden. 
It  matters  not  that  the  local  rate  is  high  as  it  falls  on  so  low  an 
apprisement. 

State  Boards  of  Equalization 

This  practice  of  undervaluation  where  the  state  and  local  rates 
are  not  separated  has  become  so  general  that  state  boards  of 
equalization  have  been  established  in  all  the  states.  The  hearings 
of  these  boards  have  been  very  numerous.  The  practice  of  un- 
dervaluation is  so  general  that  the  state  boards  have  been  com- 
pelled to  review  the  labors  of  all  local  boards.  Their  adjust- 
ments of  controversies  have  been  successful,  only  in  small  degree. 
All  tax  authorities  agree  that  a  complete  separation  of  the  sources 
of  state  and  local  revenues  would  do  away  with  the  necessity  for 
the  labors  of  the  state  boards  of  equalization. 

To  announce  a  specific  policy  of  equalizing  the  advantages  and 
burdens  of  educational  support  through  state  funds  derived  from 
sources  of  indirect  taxation  would  be  presumptuous  indeed. 
Many  other  related  problems  must  be  studied  before  one  is  justi- 
fied in  claiming  to  have  a  policy.  Two  of  the  topics  that  have  a 
vital  connection  with  the  subject  under  discussion  are  as  follows: 
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1.  It  is  not  enough  to  consider  only  the  burden  of  public  edu- 
cation. This  should  be  considered  in  connection  with  the  entire 
rate  of  taxation.  Some  communities  might  have  a  high  rate  for 
educational  purposes  yet  a  very  low  rate  for  all  other  purposes. 
The  entire  tax  might,  therefore,  be  much  lower  than  another 
community  having  a  low  educational  rate  but  a  high  rate  for  other 
purposes.  The  total  tax  rate  is,  therefore,  an  item  that  must  be 
considered. 

Before  any  scheme  of  state  aid  through  indirect  taxation  could 
be  announced  the  sources  of  the  indirect  revenue  should  be  care- 
fully investigated.  After  enumerating  the  property  that  shall  pay 
this  indirect  state  revenue,  this  property  must  all  be  located.  It 
must  be  determined  what  burden  of  taxation  it  already  has  and 
if  it  can  without  breaking  bear  more.  Then  it  is  important  to 
know  if  the  indirect  tax  should  be  added  to  the  direct  tax,  or 
if  the  indirect  burden  will  release  the  property  from  the  direct 
taxation.  If  the  property  by  indirect  taxation  is  to  escape  direct 
taxation  what  will  be  the  effect  of  that  release  on  the  local  income 
from  direct  sources? 

2.  After  determining  just  what  property  shall  be  taxed  in- 
directly the  question  of  shifting  the  burden  must  be  studied.  Will 
the  tax  be  paid  by  the  present  income  of  the  corporation  or  prop- 
erty on  which  it  is  levied,  or  will  it  be  shifted  by  raising  the  price 
of  its  production?  If  the  burden  may  be  shifted,  where  will  it 
ultimately  fall? 


TOWN  AND  DISTRICT  SYSTEMS  OF  SCHOOL  ADMINIS- 
TRATION AND  SUPERVISION  IN  CONNECTICUT 

ALBERT  CLARK  WILLSON 
Public  Schools,  Greenwich,  Connecticut 

In  its  earliest  history,  Connecticut  was  especially  distinguished 
in  public  education.  The  first  great  concern  of  all  the  early  settle- 
ments was  to  make  whatever  provision  that  seemed  to  be  neces- 
sary for  the  religious  life  of  the  people  and  for  the  education  of 
the  young.  While  the  original  records  of  Hartford  and  of  New 
Haven  have  disappeared,  there  is  ample  evidence  that  schools  had 
been  set  up  in  those  colonies  prior  to  any  law  requiring  them. 
And  from  those  early  days  to  the  present,  their  growth  and  de- 
velopment in  number,  variety,  and  excellence  has  been  one  of 
the  chief  glories  of  the  State. 

Historical  xA.spect 
The  schools  of  Connecticut  have  been  under  the  successive 
control  of  towns,  ecclesiastical  societies  or  parishes,  school  socie- 
ties, and  then  towns  again.  These  several  phases  of  procedure 
were  due  to  the  exigencies  of  the  times  which  produced  them, 
and  each  in  its  turn  has  contributed  more  or  less,  as  the  case  may 
be,  to  educational  progress.  From  1639  "P  to  1712  the  entire 
control  of  schools  was  in  the  hands  of  the  various  towns  in  which 
they  were  situated,  and  were  managed  as  other  town  aflfairs  were 
managed  by  the  town  meeting  or  by  its  delegated  authorities. 
Laws  passed  by  the  General  Assembly  in  17 12  and  in  1717 
placed  parishes  on  nearly  the  same  footing  as  the  towns  in  the 
management  of  schools.  The  parishes  retained  control  until  1798 
when  they  were  superseded  by  school  societies,  which  managed 
the  schools  until  1856.  It  was  during  this  period  that  school 
districts  rapidly  multiplied  throughout  the  State,  and  that  the 
work  of  the  schools  reached  its  low- water  mark.  In  1856  the 
powers  and  duties  belonging  to  the  societies  were  transferred 
back  again  to  the  towns  where  they  had  been  originally.      The 
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powers  of  the  towns  had  been  weakened  by  the  fact  that  the 
districts  had,  in  the  meantime,  acquired  many  of  the  privileges 
formerly  belonging  to  them,  the  possession  of  which  gave  them 
a  large  measure  of  independence.  The  next  step  in  the  evolu- 
tion of  the  school  system  of  the  State  was  the  passing  of  a  per- 
missive consolidation  law  in  1866  which  made  it  possible  for 
towns  to  abolish  their  school  districts.  Prior  to  1909,  ninety-one 
towns  had  taken  advantage  of  that  law.  The  most  recent  legis- 
lation on  school  matters  is  the  law  passed  in  1909  which  made 
it  mandatory  upon  all  the  towns  in  the  State,  except  those  that 
contain  a  city  or  borough  form  of  government  or  that  operate 
their  schools  under  special  charters,  to  abolish  their  school  dis- 
tricts, and  to  place  the  whole  management  of  schools  in  the  hands 
of  a  town  board. 

While  the  intent  of  the  law  is  good,  it  is  defective  in  several 
particulars.  Unlike  a  penal  statute,  it  nowheres  provides  for  its 
own  enforcement.  The  State  does  not  attempt  to  exercise  any 
jurisdiction  in  the  matter,  leaving  it  entirely  to  local  authorities 
who  are  in  a  position  to  evade  its  requirements  for  a  time  at 
least.  I  understand  that  this  law  is  being  disregarded  in  certain 
of  its  particulars,  by  several  towns.  It  is  further  defective  in 
that  it  does  not  specifically  supersede  another  law  on  the  same 
subject,  from  which  it  differs  in  several  particulars.  But  in  spite 
of  its  minor  defects,  this  law  marks  a  new  era  in  the  develop- 
ment of  school  management  in  Connecticut,  and  will,  without 
doubt,  find  its  best  expression  and  its  justification  in  more  efficient 
work  on  the  part  of  the  teaching  body  of  the  State. 

Units  of  School  Administration 

The  Town.  As  at  present  administered,  the  local  units  of 
school  administration  are  the  town  and  the  district,  known  re- 
spectively as  town  management  and  district  management.  In 
towns  under  town  management  the  entire  control  of  schools  is 
centralized  in  one  town  school  committee,  elected  as  other  town 
officers  are  elected  and  usually  representing  the  town  at  large. 
This  committee  may  consist  of  three,  six,  nine,  or  twelve  mem- 
bers as  may  be  determined  by  the  selectmen.  If  the  number  is 
three,  they  are  elected  annually  at  the  annual  town  meeting.  If 
the  number  is  six,  nine,  or  twelve,  they  are  divided  into  three 
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equal  classes  each  of  which  serves  three  years,  and  one  of  which 
must  therefore  be  elected  each  year.  The  principle  of  minority 
representation  requires  that  no  person  shall  vote  for  more  than 
a  bare  majority  of  the  number  to  be  elected.  No  one  is  dis- 
qualified by  reason  of  sex,  either  in  respect  to  this  committee  or 
in  respect  to  the  board  of  visitors  or  district  committees  referred 
to  below.  Everything  relating  to  the  management  and  super- 
vision of  schools  is  in  the  hands  of  this  town  committee. 

Practically  all  the  towns  under  town  management,  except  those 
afi'ected  by  the  consolidation  law  of  1909,  are  supervised  by 
superintendents  who  are  appointed,  in  most  instances,  by  the  local 
boards.  In  such  towns  any  person  can  hold  the  office  provided 
he  can  get  the  appointment;  there  are  no  legal  requirements  that 
govern  his  selection.  His  duties  require  him  to  visit  each  school 
at  least  twice  each  term,  "  at  which  visits  the  schoolhouse  and 
outbuildings,  school  register,  and  library  shall  be  examined,  and 
the  studies,  discipline,  mode  of  teaching,  and  general  condition 
of  the  school  investigated."  These  are  the  duties  legally  devolv- 
ing upon  him  but  it  is  quite  unlikely  that  any  superintendent  in 
the  State  is  limited  in  his  activities  by  this  prescription.  Each 
local  board  is  free  to  make  such  other  requirements  of  its  super- 
intendent as  may  be  desirable.  School  superintendents  in  Con- 
necticut probably  have  greater  freedom  in  the  administration  of 
their  office  than  those  of  almost  any  other  state.  The  salaries 
of  superintendents  in  the  class  of  towns  I  am  discussing  are 
fixed  by  the  boards  that  employ  them,  and,  on  the  whole,  are 
probably  somewhat  larger  than  in  similar  towns  in  other  states. 

The  District.  In  towns  under  district  management,  the  control 
of  schools  is  divided  between  local  district  committees  and  a 
town  board  of  school  visitors.  The  district  committees  have 
charge  of  the  school  property  and  hire  the  teachers,  whose  sala- 
ries are  paid  by  the  town  as  authorized  by  the  board.  The  board 
has  charge  of  the  supervision  of  the  schools  and  determines  the 
qualifications  of  the  teachers,  but  it  rarely  rejects  a  teacher 
selected  by  the  committee.  It  is  this  dual  control  that  constitutes 
the  chief  objection  to  the  district  system. 

According  to  the  district  form  of  organization,  the  town  is 
divided  into  a  number  of  school  districts,  some  towns  having  as 
few  as  six,  and  others  as  many  as  twenty.     They  are  irregular 
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in  outline,  unequal  in  area,  and  frequently  quite  unlike  in  the 
size  and  character  of  their  population.  Under  the  town  system 
all  district  lines  are  obliterated  and  a  single  district,  which  is  the 
town  itself,  takes  the  place  of  the  districts  that  formerly  com- 
posed it. 

School  districts  elect  annually  the  following  officers :  committee 
clerk,  treasurer,  and  collector.  There  is  one  town  in  the  State 
having  twenty  school  districts  with  a  total  of  ninety-seven  school 
offices  and  there  is  no  legal  reason  why  that  number  of  men 
should  not  fill  them.  But  since  in  several  instances,  the  same 
person  holds  more  than  one  office,  the  number  of  different  people 
having  to  do  with  the  schools  in  that  town  is  reduced  to  seventy- 
seven.  When  a  town  consolidates  its  schools,  all  these  offices, 
including  the  office  of  school  visitor,  are  abolished,  and  the  duties 
formerly  belonging  to  them  are  transferred  to  the  town  school 
committee  referred  to  above. 

Under  the  district  system  there  are  apt  to  be  as  many  different 
rates  of  taxation  in  a  town  as  there  are  districts,  each  being  free 
to  fix  its  tax  rate  as  may  seem  desirable.  The  money  required 
for  school  purposes  comes  mainly  from  two  sources.  At  a  stated 
time  in  the  year  the  board  of  school  visitors  and  the  selectmen 
hold  a  joint  meeting  when  an  estimate  is  made  of  the  money 
which  will  be  required  to  run  the  schools  for  the  ensuing  year. 
This  estimate  forms  a  part  of  the  estimate  of  the  regular  town 
expenses  for  the  next  year,  for  the  raising  of  which  a  tax  is  laid 
at  the  annual  town  meeting.  The  board  determines  just  how 
much  of  the  town  funds  each  district  may  have,  and  specifies 
how  it  is  to  be  applied.  Some  districts,  however,  occasionally 
have  certain  expenses  other  than  those  which  are  provided  for  in 
this  way,  so  that  it  is  necessary  for  them  to  lay  an  additional 
district  tax,  by  which  means  large  amounts  are  raised.  The  town 
tax  bears  on  all  parts  of  the  town  equally,  but  is  not  infrequently 
administered  on  a  very  different  basis  in  different  parts  of  a 
town ;  whereas  the  district  tax  is  fixed  in  accordance  with  local 
needs  or  abilities,  and  is  applied  to  school  purposes  within  the 
district.  It  so  happens,  therefore,  that  tax-payers  sometimes 
have  two  school  taxes  to  pay,  a  town  tax  and  a  district  tax. 
These  differences  in  school  expenditures  that  exist  among  the 
districts  of  a  district-managed  town  must  necessarily  mean  that 
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the  school  children  of  the  town  are  not  receiving  equal  school 
advantages.  It  is,  therefore,  an  unfair  and  undemocratic  arrange- 
ment. It  might  seem  that,  since  consolidation  would  tend  to 
equalize  school  expenditures  in  all  parts  of  the  town,  the  schools 
would  thereby  be  reduced  to  the  same  rank,  and  it  would  prob- 
ably tend  that  way ;  but  the  rank  would  be  that  of  the  best 
schools.  The  whole  history  of  the  consolidation  movement  in 
Connecticut  shows  it  to  be  a  levelling-up  process. 

In  addition  to  the  local  revenues  mentioned  above,  towns  may 
receive,  subject  to  certain  conditions,  the  following  State  grants : 

1.  An  enumeration  grant  of  $2.25  for  every  child  between  four 
and  sixteen  years  of  age  enumerated. 

2.  Towns  not  maintaining  a  high  school  may  send  students 
to  a  non-local  high  school,  the  State  paying  two  thirds  of  the  cost 
of  tuition,  provided  it  does  not  exceed  $30  per  student.  The 
State  also  pays  one  half  the  cost  of  conveyance  of  such  students, 
not  to  exceed  $20  each. 

3.  There  is  a  State  Library  grant  of  $10  to  every  district  and 
town  maintaining  a  high  school,  to  supplement  local  appropria- 
tions of  an  equal  amount.  On  the  same  conditions,  each  district 
is  allowed  $5  annually  for  each  100  children,  or  fraction  thereof, 
enrolled. 

4.  Towns  having  a  Grant  List  of  less  than  $1,000,000  are 
assumed  to  be  too  poor  to  pay  adequate  teachers'  salaries.  The 
State,  therefore,  gives  to  these  towns  an  average  Attendance 
Grant  which  makes  it  possible  for  them  to  spend  for  school 
purposes  $25  per  pupil  in  average  attendance,  provided  such 
towns  lay  at  least  a  four  mill  tax.  This  grant  is  taken  advan- 
tage of  by  about  one  fourth  of  the  towns  in  the  State. 

Under  the  district  system  there  is  usually  one  small  ungraded 
school  in  each  district,  numbering  from  six  to  forty  children, 
with  the  average  nearer  six  than  forty.  Not  very  many  years 
ago  the  reverse  was  true.  In  recent  years  there  has  been  a  very 
noticeable  exodus  from  the  farms  and  small  villages  to  the  cities 
in  some  parts  of  Connecticut,  especially  in  the  western  and 
southern  parts,  due  largely  to  the  fact  that  the  farms  are  being 
bought  up  by  wealthy  outsiders  to  be  used  as  summer  homes. 
Ten  years  ago,  the  writer  taught  a  country  village  school  which 
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had  at  that  time  more  than  forty  pupils,  and  which  has  a  present 
registration  of  less  than  ten.  Such  depletion  makes  it  poor  busi- 
ness to  continue  the  small  country  school.  The  best  thing  to  do 
in  such  cases  is  to  combine  two  or  three  or  more  of  them  into 
one  large  graded  school.  It  is  better  to  do  this  anyway  than  to 
continue  the  one-teacher  school,  ungraded,  with  four-year-olds 
to  eighteen-year-olds,  twenty  or  more  classes  per  day,  and  six 
minutes  to  the  recitation.  A  change  from  district  to  town  system 
is  apt  to  mean  the  consolidation  of  these  weak  rural  schools. 

Transportation  usually  accompanies  consolidation  and  where 
employed  assures  a  better  attendance,  conduces  to  the  health  of 
the  children,  and  is  a  distinct  aid  to  the  corporate  life  of  the 
school.  Last  year  81  towns  in  Connecticut  transported  children 
to  and  from  school  at  an  expense  of  $31,411.56;  1,571  children 
were  transported  and  45  schools  were  discontinued.  In  prac- 
tically every  instance  parents  have  expressed  their  entire  satis- 
faction with  the  plan,  and  school  officers  report  that  it  has  been 
beneficial  to  the  schools. 

Comparison  of  Town  and  District  Management  in  Respect 

TO  Cost 

There  has  never  been  to  my  knowledge  any  question  as  to  the 
superiority  of  the  town  to  the  district  system  from  the  point  of 
view  of  better  school  work.  So  far  as  we  can  get  at  general 
efficiency  statistically  it  may  be  found  indicated  in :  qualifications 
required  in  teachers,  salaries  paid,  high-school  facilities,  length 
of  school  year,  course  of  study  pursued,  and  method  of  super- 
vision. The  State  reports  show  that  teachers  under  the  district 
system  are  on  the  whole  of  inferior  qualifications,  that  they  re- 
ceive lower  salaries,  and  that  they  teach  for  a  shorter  school 
year  than  in  the  towns  under  the  town  system  from  which  facts 
it  may  fairly  be  assumed  that  the  work  of  their  schools  is  poorer. 
The  reports  also  show  that  high  schools  are  much  more  numerous 
in  town-managed  schools  than  in  the  others,  and  since  consoli- 
dated towns  more  frequently  employ  supervisors,  it  is  fair  to 
assume  that  their  courses  of  study  are  superior  and  that  the 
teaching  is  better  than  in  the  district-managed  towns.  There 
are,  of  course,  here  and  there  in  the  State,  district  schools  that 
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are  doing  really  high  grade  work,  but  these  are  the  exceptions. 
Good  schools  can  be  had  under  the  district  system  but  influences 
are  all  against  their  development,  and  commonly  prevent  it. 

The  results  in  respect  to  economy  of  operation  are  more  easily 
determined.  I  have  prepared  statistical  tables  of  the  56  towns 
that  consolidated  their  schools  between  1890  and  1901,  for  the 
purpose  of  determining  the  comparative  cost  of  the  two  units. 
A  part  of  this  report  is  given  on  the  following  page.  Five 
classes  of  facts  (given  with  the  table)  were  averaged  and  com- 
pared over  a  period  of  12  years  in  connection  with  each  town. 
The  averages  of  a  six-year  period  prior  to  consolidation  are 
contrasted  with  a  similar  period  following  it.  Such  comparison 
shows  the  following  results  on  the  basis  of  the  per  capita  cost 
in  respect  to  average  attendance: 

In  14  towns  the  per  capita  cost  was  less  after  consolidation 


"     8 

increased  per  capita  cost 

was  less  than  $1 

"    10 

a                   a              ii           a 

"     between  $1  and  $2 

"    II 

a                  (I              (<           a 

$2    "    $3 

"     6 

((                   ei              ei          ti 

"       $3    "    $4 

"     7 

is                 a             ((          (( 

"       $4    "    $9 

Thus  in  32  of  the  56  towns  mentioned  the  cost  of  operation 
was  either  less  after  consolidation  than  it  was  before,  or  else  the 
increase  was  so  small  as  to  be  negligible.  The  increases  noted 
in  the  others  may  all  be  easily  explained  by  reference  to  the 
table  which  shows  what  these  increases  were  for.  From  the  above 
examination  it  may  fairly  be  concluded  that  town  management 
is  not  only  more  efficient  than  district  management,  from  the 
point  of  view  of  school  work,  but  that  it  is  also  more  econom- 
ical from  the  point  of  view  of  actual  cost.  A  comparison  of  the 
per  capita  cost  in  the  State  and  in  towns  under  town  management 
shows  that  the  average  in  the  State  is  usually  greater,  due  to 
the  inclusion  of  the  district-managed  towns.  It  should  be  noted 
that  when  a  town  changes  from  district  to  town  control,  the 
total  school  expenditures  are  increased  by  the  inclusion  of  dis- 
trict expenses  which  did  not  formerly  appear  in  that  category. 
There  is  no  way  of  determining  the  actual  cost  of  running  the 
schools  under  the  district  system. 
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Comparison  of  Cost  Before  and  After  Consolidation 

(Legends  of  columns  i,  2,  3,  4,  s,  6,  7  given  below.) 


Date  of 

Consolida- 

tion. 

Towns. 

Yrs.                I. 

2. 

3- 

4- 

5- 

6. 

7- 

Beacon  Falls. Prior  6-3 — $15.99 

$21 .01 

152 

$39 

$64 

$760 

"     3-0—  18.46 

22.69 

152 

36 

116 

688 

$100 

1892 

After  0-3 —  20.96 

23.91 

180 

65 

32 

831 

1896 

"     3-6—  23.11 

25.08 

186 

36 

22 

767 

Cheshire 

.Prior  6-3 — $24.21 

$25.91 

180 

$100 

$139 

$3,699 

"     3-0 —  23-27 

25-08 

180 

100 

392 

4.443 

1898 

Aftero-3 — -  22.14 

24-99 

182 

118 

108 

4.244 

"     3-6 —  20.30 

26.  22 

186 

125 

233 

4,753 

Cromwell. . . 

.Prior  6-3— $13.61 

$22 . 69 

179 

$51 

$184 

$2,642 

"     3-0 —  12.91 

23.91 

180 

60 

57 

3.155 

189s 

Aftero-3 —  13-75 

25.08 

180 

60 

94 

3,660 

"36        13-43 

24.99 

177 

70 

82 

3,569 

East  Granby. Prior  6-3 — $19.62 

$24.12 

158 

$38 

$107 

$1,207 

3-0 —   21.91 

24.85 

177 

36 

137 

1.369 

1899 

Aftero-3 —   26.43 

25.12 

180 

36 

189 

1,342 

"      3-6 —   23.42 

26.53 

179 

84 

0 

1.259 

Easton 

.Prior  6-3 — $26.51 

$23.36 

178 

$72 

$111 

$1,833 

"     3-0—   27.71 

24. 12 

185 

73 

4 

2  ,062 

1896 

Aftero-3 —  21.30 

24.85 

178 

81 

25 

1,788 

"     3-6 —  20.05 

25.12 

190 

82 

42 

2,956 

Goshen 

.Prior  6-3 — $21.72 

$23.95 

161 

$72 

$39 

$1,517 

"     3-0 —  22 . 24 

24.  62 

156 

79 

31 

1,564 

1897 

Aftero-3 —  18.92 

24.70 

178 

56 

262 

1,412 

"     3-6 —  20.86 

25-59 

179 

42 

41 

1,430 

Huntington . 

.Prior  6-3 — $21.37 

$21.47 

188 

$178 

$123 

$7,536 

3   0        23-45 

2336 

190 

187 

1.383 

8,149 

1894 

After  0-3 —  20 .  98 

24.  12 

190 

214 

408 

9.813 

"     3-6—   19-99 

24-79 

19S 

222 

1,348 

10,972 

Mansfield.. . 

.Prior  6-3 — $16.47 

$24.12 

163 

$86 

$53 

$3,118 

"     3-0—  18.37 

24-85 

176 

84 

128 

3.336 

1899 

Aftero-3 —  17-48 

25.12 

173 

71 

222 

2,849 

"     3-6 —  17-64 

26.53 

180 

54 

25 

1,839 

No.  Canaan. 

.Prior  6-3 — $16.  51 

$23.95 

176 

$55 

$8 

$2,466 

"     3-0 —   15-52 

24.  62 

172 

62 

10 

2,702 

1897 

Aftero-3 —  i5-47 

24.70 

180 

59 

233 

2,919 

"     3-6 —  IS.  50 

25.29 

180 

59 

25s 

3,222 

Oxford 

.Prior  6-3 — $21.50 

$23.91 

148 

$73 

$82 

$1,801 

"     3-0 —  25.41 

25.08 

181 

80 

758 

2,096 

1898 

Aftero-3 —   24.41 

24.99 

180 

106 

79 

2,223 

"     3-6 —  21.93 

26.22 

178 

91 

35 

2,148 

Old  Lyme .  . 

.Prior  6-3 — $17.21 

$23.36 

153 

$43 

$32 

$1,703 

"     3-0—  15.93 

24. 12 

149 

45 

2,516 

1,689 

1896 

Aftero-3 —   18.50 

24.8s 

163 

45 

64 

2 ,  292 

"     3-6 —   19.62 

25.12 

170 

61 

143 

2,586 

Plymouth .  . 

.Prior  6-3 — $23.37 

$23.91 

180 

$116 

$315 

$5,588 

"     3-0—  25.86 

25.08 

186 

III 

1 ,  102 

6,034 

1898 

Aftero-3 —  20.90 

24.99 

186 

204 

2,847 

6,398 

"      3-6 —   21 . so 

26 .  22 

187 

267 

9,138 

0,557 

Column  1 
2 
3 
4 

5 
6 

7 


Cost  per  child  on  basis  of  average  attendance  in  Town. 

Cost  per  child  on  basis  of  average  attendance  in  State. 

Average  length  of  school  year  in  days. 

Average  cost  of  supervision 

Average  amounts  spent  for  repairs  and  new  buildings. 

Average  salary  budget. 

Cost  of  free  text-books. 
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Comparison  of  Cost  Before  and  After  Consolidation — Continued 

(Legends  of  columns  1,  2,  3,  4,  s,  6,  7  given  below.) 


Date  of 

Consolida- 

tion. 

Towns. 

Yrs.              I. 

2. 

3- 

4-  : 

5- 

6. 

7. 

Rocky  Hill. 

.Prior  6-3 — $14-46 

$23.95 

169 

$31 

$24 

$1 ,  204 

"     3-0 —  13-90 

24.62 

178 

28 

42 

1,294 

1897 

After  0-3 —  13-79 

24.70 

180 

42 

130 

1,145 

"     3-6—  13-86 

25-59 

179 

63 

no 

1 ,916 

Ridgefield . 

.Prior  6-3 — $26.62 

$25-03 

179 

$175 

$903 

$6,372 

"     3-0 —  20.90 

24.09 

189 

200 

245 

5,685 

1901 

After  0-3 —  2  s .  2  6 
"     3-6— 

25  -  22 

192 

188 

185 

5,726 

Simsbury. . 

.  Prior  6—3 — $20  .  86 

$23.36 

179 

$88 

$1 ,062 

$3 , 690 

"     3-0 —  20.23 

24. 12 

179 

84 

136 

3.656 

1896 

After  0-3 —  18.43 

24-85 

179 

233 

701 

3,476 

"     3-6 —  23.41 

25.12 

180 

300 

566 

4,479 

Stratford.  . 

.Prior  6-3 — $25.55 

$25-95 

200 

$142 

$257 

$4,584 

"     3-0 —  21.78 

24.62 

197 

150 

679 

5,382 

1897 

After  0-3 —  23.90 

24.70 

199 

42 

2,441 

7,411 

"     3-6 —  26.23 

25-59 

191 

0 

1,156 

9,573 

Trumbidl.. 

.Prior  6-3 — $19-70 

$21.28 

197 

$35 

$113 

$2,002 

"     3-0 —  17.44 

23-95 

187 

35 

182 

2,442 

1894 

After  0-3 —  18.07 

24-62 

188 

63 

38 

2,339 

"     3-6—  18.45 

24-70 

195 

61 

58 

2,481 

Tolland .  .  . 

.Prior  6-3 — $15 -60 

$23.91 

140 

$54 

$44 

$1,735 

$435 

"     3—0 —  21.28 

25-08 

179 

66 

0 

2,674 

1898 

After  0-3 —  16-48 

24.99 

169 

57 

0 

2,144 

1,903 

"     3-6—  20.80 

26.  22 

178 

69 

24 

3,406 

Westport.  . 

.  Prior  6-3 — $16 .  90 

$24.12 

200 

$116 

$1,244 

$4,718 

"     3-0 —  15.56 

24.85 

200 

141 

216 

4,883 

$1,600 

1899 

After  0-3^  15.16 

25-12 

200 

149 

255 

5,069 

"     3—6 —  22.29 

26.52 

200 

86 

2, 169 

7,491 

1902 

Windham.. 

.  Prior  6-3 — $42  .  43 

$23.36 

190 

$207 

$5,935   $ 

22,384 

"     3-0 —  39.16 

24. 12 

190 

210 

1,485 

25,356 

1896 

After  0-3 —  34.15 

24-85 

194 

177 

1,631 

23,038 

3-6—  31.19 

2512 

197 

152 

2-327 

20,010 

Column  1.  Cost  per  child  on  basis  of  average  attendance  in  Town. 

3.  Cost  per  child  on  basis  of  average  attendance  in  State. 

3.  Average  length  of  school  year  in  days. 

"        4.  Average  cost  of  supervision. 

5.  Average  amounts  spent  for  repairs  and  new  buildings. 

"        6.  Average  salary  budget. 

7.  Cost  of  free  text-books. 

While  the  above  data  are  for  certain  reasons  unsatisfactory, 
they  give  practically  all  the  information  available  on  the  subject 
of  inquiry,  and  can  be  no  more  accurate  than  the  State  reports 
from  which  they  are  taken. 

When  it  is  proposed  in  a  district-managed  town  to  adopt  town 
management,  the  objection  commonly  raised  is  that  those  districts 
that  may  happen  to  be  free  of  debt,  will  have  to  help  pay  the 
debts  of  other  districts  that  are  not  so  fortunate.  This  objection 
has  prevented  consolidation  in  a  number  of  instances.     For  the 
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proposition  is  that  the  town  shall  buy  the  property  of  the  districts 
and  at  the  same  time  assume  their  debts.  Sec.  180,  Chap.  [3 
of  the  school  laws  indicates  how  the  financial  matters  in  such 
cases  may  be  fairly  adjusted  as  illustrated  below. 


For  Illustration 

Districts 

I 

2 

3 

4 

5 

Number 

I. . . 

$1,000,000 

$60,000 

10,500 

$49,500 

•0495 

.0030+ 

(( 

2 

1,500,000 

100,000 

25,000 

75,000 

.0576 

.0051— 

« 

3.... 

300,000 

20,000 

4,500 

15,500 

.0516 

.0009+ 

(( 

4... 

3,000,000 

175,000 

« 

5--- 

600,000 

18,500 
30,000 

156,500 

.0521 

.0004+ 

(( 

6... 

2,000,000 

500 
125,000 

29,500 

.0491 

.0034+ 

20,000 

105,000 

•0525 

.0000 

7... 
8... 

40,000 
100,000 

2,500 

600 

5,100 

1,900 

•0475 

.0050+ 

(( 

9... 

60,000 

000 
5-000 

5,100 

.0510 

.0015+ 

1,500 

3,500 

•0583 

.0058- 

« 

10. . . 

400,000 

25,000 

4.500 

( 

V 

20,500 

.0512 

.0013+ 

$9,000,000 

^462, 000 

Explanation  of  the  table : 

The  town  used  for  illustration  contains  ten  school  districts, 
whose  individual  grant  lists  are  given  in  column  i,  that  of  the 
town  being  their  suin,  $9,000,000.  Since  the  town  is  to  buy  the 
property  of  the  districts  and  assume  their  debts  it  is  first  neces- 
sary to  ascertain  the  value  of  their  properties  and  the  amounts 
of  their  debts.  The  appraised  values  and  estimated  debts  of  the 
respective  districts  are  shown  together  in  column  2.  The  differ- 
ence between  the  appraised  value  of  the  districts  and  their  debts 
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gives  their  net  value  as  shown  in  column  3,  the  total  net  value 
being  $462,000,  which  is  to  be  raised  on  the  grant  list  of  the 
town.  The  rate  therefore,  would  be  .0525  *($462,ooo _?. $9,000 ,- 
000),  that  is,  in  theory.  The  next  step  is  to  credit  each  district 
with  the  net  value  of  its  school  property  which  is  done  by  finding 
the  ratio  between  its  net  value  and  its  grant  list.  These  ratios 
appear  in  column  4,  and  the  balance  due  the  town  or  district  as 
the  case  may  be  are  given  in  column  5.  The  plus  sign  shows  that 
such  rate  is  to  be  added  to  the  regular  town  tax  of  such  district, 
and  the  minus  sign  that  it  is  to  be  subtracted  from  the  town 
tax.    This  scheme  would  work  out  for  this  town  as  follows : 

District  No.     i  owes  the  town  .0030  of  $1,000,000  =  $3,000 


The  town  owes 

"          ' 

'      2 

.0051  " 

1,500,000  = 

6,630 

'      3 

'       "     .0009  " 

300,000  = 

270 

'      4 

'       "     .0004  " 

3,000,000  = 

1,200 

'      5 

"     .0034  " 

600,000  = 

2,040 

'      7 

"      .0050  " 

40,000  = 

200 

'      8 

'       "     .0015  " 

100,000  = 

150 

The  town  owes 

'      9 

.0058  " 

60,000  = 

328 

'     10 

"       "       "     .0013  " 

400,000  = 

520 

The  adjustment  assessments  shown  in  the  last  column  may  be 
raised  by  a  direct  tax  and  paid  off  immediately  or  they  may  be 
paid  in  instalments  over  a  period  of  five  years ;  or  they  may  be 
adjusted  in  any  other  manner  agreed  upon  by  the  parties  in  in- 
terest. Districts  2  and  9  are  creditors  of  the  town  to  the  amounts 
noted,  which  should  be  deducted  from  their  regular  town  tax. 
District  No.  6  is  both  debited  and  credited  with  .0525,  hence  its 
account  with  the  town  is  square. 

The  fact  that  some  districts  have  their  taxes  remitted  wholly 
or  in  part  is  apt  to  give  rise  to  more  or  less  unfavorable  criticism. 
Such  a  condition  is  due  to  the  high  ratios  of  net  school  prop- 
erty to  grant  lists  of  such  districts  and  probably  means  that  they 
have  conducted  their  financial  affairs  economically  and  ef^ciently. 
Such  a  method  of  adjustment  gives  every  dollar's  worth  of  prop- 
erty in  the  town  equal  share  and  interest  in  all  school  property 
and  in  all  matters  relating  to  the  schools.  A  few  school  dis- 
tricts have  secured  special  charters,  and  so  operate  their  schools 
independently  of  the  towns  in  which  they  are  situated. 

*  Approximately. 
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Supervision  of  Schools 

Prior  to  1714  the  supervision  of  schools  was  in  the  hands  of 
the  selectmen  and  the  ministers,  but  in  this  year  the  "  civil 
authority  and  the  selectmen  "  were  directed  by  law  to  visit  each 
school  at  stated  intervals,  to  inquire  into  the  qualifications  and 
effectiveness  of  the  masters  and  the  proficiency  of  the  school 
children.  They  were  also  directed  to  see  that  all  school  funds 
were  properly  expended. 

The  office  of  school  visitor,  which  still  exists  in  towns  under 
district  management,  was  created  in  1799  in  the  following  law: 
"  That  each  School  Society  shall  appoint  a  suitable  number  of 
persons,  not  exceeding  Nine,  of  competent  skill  in  Letters,  to  be 
Overseers  or  Visitors  of  all  schools  in  such  Society,  whose  duty 
it  shall  be,  in  any  of  their  meetings,  to  examine  the  Instructors, 
and  to  displace  such  as  may  be  found  deficient  in  any  requisite 
qualification,  or  who  will  not  conform  to  the  regulations  by  them 
adopted."  The  present  duties  include  besides  those  mentioned 
above,  such  other  duties  as ;  "  the  management,  classification,  and 
discipline  of  the  public  schools  " ;  the  formulation  of  courses  of 
study;  and  the  selection  of  text-books,  and,  in  fact,  all  other 
matters  relating  to  school  control  and  supervision  except  the  em- 
ployment of  teachers  and  the  care  of  school  buildings. 

In  1856  a  law  was  passed  requiring  boards  of  school  visitors 
to  divide  themselves  into  three  equal  classes,  one-third  of  the 
whole  number  to  be  chosen  each  year  for  the  term  of  three  years. 
They  must  appoint  one  or  more  of  their  number  "Acting 
Visitors,"  who  are  to  perform  the  duties  mentioned  above  in 
connection  with  the  office  of  superintendent  of  schools,  and  who 
receive  "  two  dollars  a  day  each  while  actually  employed."  They 
are  expected  "  to  visit  each  school  at  least  twice  each  term,  spend- 
ing one-half  day  at  each  visit,"  but  I  doubt  that  any  in  the  State 
do.  The  board  of  visitors,  or  a  committee  by  it  appointed,  "  ex- 
amines all  persons  desiring  to  teach  in  the  public  schools;  and 
gives  to  those  with  whose  moral  character  and  ability  they  are 
satisfied,  if  found  qualified  to  teach  reading,  writing,  arithmetic, 
and  grammar,  the  rudiments  of  geography  and  history,  and  the 
rudiments  of  drawing,  if  required,  a  certificate  authorizing  the 
iholder  to  teach  in  any  public  school  in  the  town  or  district  so 
long  as  desired."    They  may  revoke  such  certificate  for  cause. 
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There  was  no  semblance  of  State  supervision  of  the  public 
schools  prior  to  1839  when  a  board  of  commissioners  of  common 
schools  was  created  consisting  of  one  member  from  each  county 
to  be  appointed  by  the  Governor,  and  the  School  Fund  Commis- 
sioner and  Governor,  ex  officio.  The  secretary  appointed  by  this 
board  was,  by  virtue  of  that  fact,  the  first  superintendent  of 
schools  in  Connecticut.  This  board  was  abolished  in  1842  and 
in  1845  t^^  Commissioner  of  the  School  Fund  was  appointed 
superintendent,  holding  the  office  until  1849  when  the  principal 
of  the  State  Normal  School  succeeded  him.  The  State  Board 
of  Education  was  not  established  until  1865.  The  secretary  of 
the  State  Board,  who  was  formerly  an  ex  officio  member  of  it, 
was  this  year  taken  out  of  that  relation,  being  now  secretary  to 
the  Board,  but  is  not  a  member  of  it  and  has  no  voice  in  its 
deliberations.  He  is  in  fact,  if  not  in  name.  State  Superintendent 
of  Public  Schools. 

The  State  Board  consists  of  seven  members  all  of  whom,  ex- 
cept the  two  ex  officio  members,  the  Governor  and  the  Lieu- 
tenant-Governor, are  appointed  by  the  General  Assembly  and  the 
Governor.  The  principal  duties  of  the  Board  are  as  follows: 
To  have  general  supervision  and  control  of  the  educational  in- 
terests of  the  State ;  to  hold  teachers  meetings  at  various  times 
and  places ;  to  submit  to  the  Governor  every  year  a  report  deal- 
ing in  detail  with  the  condition  of  the  schools  of  the  State;  to 
see  that  periodic  eye-sight  tests  are  made;  to  enforce  the  Child 
Labor  and  Compulsory  Attendance  laws,  for  which  purpose  it 
may  appoint  special  agents ;  to  maintain  normal  schools ;  to  col- 
lect and  compile  reports  from  the  towns  of  the  State.  It  may 
conduct  teachers  examinations  and  grant  certificates  to  teach. 

Of  the  fourteen  cities  of  the  State,  three  operate  their  schools 
under  special  charters,  four  are  under  district  management  and 
are  supervised  by  superintendents  appointed  by  boards  of  visitors, 
or  by  supervising-principals  appointed  by  district  committees,  and 
six  are  under  town  management  and  are  supervised  by  super- 
intendents appointed  by  boards  of  education.  There  are  also  a 
number  of  large  towns,  all  of  which  with  one  exception,  are 
under  some  form  of  expert  supervision. 

Following  the  lead  of  Massachusetts,  a  number  of  supervision 
districts  have  been  organized  in  Connecticut.     Such  districts  are 
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composed  of  two  or  more  towns  which  may  or  may  not  be  near 
together,  uniting  for  the  purpose  of  employing  a  superintendent 
of  schools  and  sharing  in  his  services ;  seventeen  towns  are  in- 
cluded in  eight  such  districts.  The  State  pays  one-half  the  salary 
of  these  superintendents  up  to  $800,  the  balance  being  provided 
by  the  towns  composing  such  districts.  In  order  to  be  entitled  to 
this  State  grant  these  towns  must  together  employ  from  thirty 
to  fifty  teachers.  The  affairs  of  the  joint  district,  such  as  the 
selection  of  a  superintendent,  are  in  the  hands  of  a  committee 
composed  of  one  member  from  among  the  school  officials  of  the 
towns  forming  such  a  union.  Any  single  town  employing  more 
than  twenty  and  less  than  thirty  teachers  may  employ  a  super- 
intendent and  fix  his  salary,  of  which  the  State  pays  one-half  up 
to  $800  the  rest  being  paid  by  the  town.  Towns  having  less 
than  twenty  teachers  may  apply  to  the  State  Board  for  a  super- 
visor who  may  be  appointed  by  it  to  discharge  the  duties  of 
superintendent,  whose  salary  is  fixed  by  the  State.  "  No  person 
shall  be  eligible  for  appointment  who  has  not  had  at  least  five 
years'  successful  experience  as  a  teacher  or  superintendent,  or 
who  does  not  hold  a  certificate  of  approval  from  the  State  Board 
of  Education."  These  are  the  qualifications  also  demanded  of 
the  superintendent  of  supervision  districts.  By  virtue  of  this 
permissive  law,  41  towns  are  being  supervised  by  23  agents  ap- 
pointed by  the  State  Board  and  working  under  its  direction. 

A  very  serious  defect  in  this  plan  of  school  supervision  is  found 
in  the  fact  that  supervisors  have  to  work  with  teachers  whom 
they  can  have  no  share  in  appointing,  for  school  committees  are 
ordinarily  reluctant  to  delegate  this  authority  to  them.  And  yet 
it  is  the  pivotal  point  in  the  success  of  the  plan.  It  is  further 
defective  in  that  it  provides  for  extensive,  rather  than  intensive, 
supervision.  While  this  arrangement  is  without  doubt  much 
superior  to  supervision  by  Boards  of  School  Visitors,  it  falls  far 
short  of  the  kind  of  supervision  usually  found  in  graded  schools 
under  supervising  principals.  To  make  the  plan  a  success  there 
must  be  cutting  down  of  the  various  supervision  areas  and  the 
limiting  of  the  number  of  teachers  under  one  supervisor  to  not 
more  than  twenty. 

The  brief  historical  resume  as  given  at  the  beginning  of  this 
article,  indicates  how  completely  educational  legislation  in  the 
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past  has  placed  the  control  of  schools  in  the  hands  of  local  author- 
ities. The  evil  effects  of  this  decentralizing  tendency  are  every- 
where apparent  in  the  State.  Rural  schools  suffer  from  incom- 
petent local  management,  and  the  large  well-organized  school 
systems  suffer  from  the  kind  of  help  and  stimulus  that  the  State 
alone  is  in  a  position  to  confer.  What  is  needed  in  Connecticut 
is  such  a  readjustment  of  jurisdiction  in  school  administration 
as  will  centralize  the  direction  of  schools  in  the  State  Board. 
Where  it  can  now  merely  suggest  and  advise  in  such  matters  as 
the  employment  of  teachers  of  specified  qualifications,  course  of 
study,  supervision,  etc.,  it  should  have  original  jurisdiction  and 
the  power  of  compulsion  within  limits  to  be  exercised  either 
directly  or  through  local  boards  of  education.  The  State  Board 
does  not  and  cannot,  under  present  laws,  exercise  a  proper 
directive  control  over  the  educational  interests  of  the  State. 

There  is  one  matter  connected  with  local  management  of 
schools  in  Connecticut  that  may  be  noted  in  closing.  While  there 
is  undoubtedly  much  incompetence  on  the  part  of  school  com- 
mittees and  school  boards,  in  the  management  of  schools,  it  is 
also  undoubtedly  true  that  school  officials  both  in  small  towns 
and  in  large  cities  are  sincere  and  honest  men,  against  whom,  as 
a  class,  the  charge  of  crooked  work  which  is  found  in  many 
school  systems,  has  never  to  my  knowledge  been  brought.  Re- 
ligious differences  and  petty  politics  do  influence  the  course  of 
school  procedure  sometimes,  but  graft — never.  Connecticut  is 
stainless  in  this  respect. 
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